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THERAPEUTI C USES OF | NHI BI TORS OF RTP801 Thi s

application clains priority of EP patent application
WOR0068E35@61019405. 2, filed 16 August 2004; US PCT/US2005/029238

provi sional applications Nos. 60/601 ,983, filed 17

August 2004; 60/604,668, filed 25 August 2004,

60/ 609, 786, filed 14 Septenber 2004; 60/638,659, filed

22 Decenber 2004; 60/664,236, filed 22 March 2005 and

60/ 688,943, filed 8 June 2005, all of which are hereby

i ncorporated by reference in their entirety. FIELD OF

THE | NVENTI ON The present invention relates to novel

si RNA nol ecul es which inhibit the RTP801 gene and to

the use of PROSHESSIHQR RLASMID DNANERMIENF RN

di sorders of all types (including pul nonary

di sorders), eye diseases and conditions, m crovascul ar

i.sqQr
STATH @gﬁéﬁﬁmﬁ&ﬁ@mﬁ% OR
DEjdek pul nonary di sease (COPD) Chronic
obstructive pul monary di sease (COPD), affects nore
Not ppphicaPt i | 1ion Americans and is the fourth highest
e of death. in_t Uni t Ci garette snoking
ThﬁgﬂiﬁﬁmﬁﬁnggggﬁFﬁgﬂ SE?S?W’ﬁ BV? f¥ati ng di sease
Seib# US6/¢08000ethad 10 dnpwitoad. f act ors cannot be excl uded
(Petty TL. 2003. Definition, epidemology, course, and
prognosis of COPD. Cdin. Cornerstone, 5-10). Pul nonary

h mani f estati on of COPD. Pernmanent
FTﬁgghdﬁgﬂﬁ%h$%$Ngﬁ$ﬁpheraI air spaces, distal to
term nal bronchioles, is the hallmrk of enphysena
(Tuder, RM et al . Cxldatlve stress and .apopt osi s
Th¢ presspidpyenimdelaes jo the @WBW%?F&OWQHX %OSS%%EIF cc) recombmant DNA
moBdaled el dsplas@iiHvdshidk, aadt@lal fifGa d@oméNoinds (RQSIQL tacteidphages, viral

20 E
ek By AL AR PSP e ey e g DN
mobddalbs A Bighvedlop fimgestiamehltveut r ophi | s in bronchi ol es and
al veol ar structures (Petty, 2003). The pathogenesis of
enphysena is conplex and nultifactorial. In humans, a
BAIEBKGROGUND GF THENNVENTION prot eases produced by
inflammatory cells, such as al pha 1-antitrypsin, has
beenshown to contribute to protease/antiprotease
Th PlRsthBRGRtonlrARELD Yae bRVQIbNGE RSN T1IAbse®tircOlar @Y BObniinant DNA

xtra eIIuIar matri ette snoke i nduced
g SRR B i 1 Dok R o2 Ry DR R
the@dpp:hﬁ vaecAntidn} dpyi@diine aldeDN A ivenmys. Acta Med Scand

175:197-205. Joos, L., Pare, P.D., and Sandford, A. J.

2002. Cenetic risk factors of chronic obstructive
Withutheriomentiyn id inglas warciSei teesprivedt wislognduged. £:7cof plasmilghtay¢ long been
thé@%ﬂ:l IJ]CQB ?Br%mﬁesof (:Mﬁlﬁ)lanpbﬁx nﬁ)l&ﬁ@ Js@d by r&kﬁcﬂeﬁ and by of

experi nmen semn, as docunented y resi st ance

indypiet Jiorrrglasmid @M t?é’?‘é’g’ﬂ%é@f%ﬁ‘%‘k BRportant esghotys gqagration of
LSRN GRS PRt sed mmeﬁ‘Jg RRNDIGA N@ﬁb@hh@}h&f waynto clinical trials, and

(Haut amaki, et al: ﬁUlrenent macy opha e el ast.ase
evergtallys ingpofpesthpranaeifebmirkieRless of 165 %H%FC’PFF PRy Had amglipalifL &
pre¥véntive OR2meA 8 4)ral, Mblfalw\&f)arash}uﬂ dised3e; mmmﬁfr@x@heﬁﬁltlm’pr@ﬁranon of

N NI
Pldstitis @ichlse utilaedjegéna themby bd gedSreplasetbre a@ﬁ@dtlbnSL wiegeic the desed gene

o B R B AR s BB TR et wor s

descrlbe i nvol venent of septal cell apoptosis in |ung

Totdhys ﬁm‘é %D@%&B&a&{ﬁ ta}e%gtl deiaddic E&FttlﬁFx%ﬁ%H%z R (LBIBAARME 1o Eonsider

Geneti c abl ation ances _
onsm@@ﬁm Vrqeings forPreverfire difectionsRitease Indiredas.d AfSHy Hewes it the
mce. Submitted to Journal of dininca
I nvestigation.; Tuder RMet al . Oxidative stress and
apoptosis interact and cause enphysenma due to vascul ar
endothellal grow h factor blocade Am JRespir Cell Mol
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i ntervention. Mcrovascul ar di sease can be broadly
grouped into the vasospastic, the vasculitis and

wo govphzdske occl usive. Additionally, many of theCROS2M05/029238
vascul ar conditions have a mcrovascul ar el enent to
them Vasospastic Di sease - Vasospastic di seases are
a group of relatively common conditions where, for
unknown reasons, the perlphe{al vasoconstrictive
refl exes are hyper sensitive.” This results in
I nappropriate vasoconstriction and tissue ischaem a,

ﬁlt@r\éeiﬂteltn@tldnﬁl%taﬁ&:r&ifor tafrhlhwuh@%se 11kV@$@tt$eﬁHé5§aﬁ16 oSMATRIEBto
usua el alte 0 e era or S
eyt AL Uﬁal HeleH GRS PBRD HEoD drdafon %‘efw §efpmenton

an€ QRKlithridaidSex el @R urdnt pueitylAttsiedbsefiom ééalslﬁ:qhéd thétigodsli esa glesngly,
theaa:c]ceetp%g gtgnedéttdho t<],d0nvl% tV ggrho?m:%g b nydtolsegseiegﬁgl}gh 0P t%/to%gr(l)sg: SO the
chgranigaipn bf @fl liags veedit@pmdmanigologicsc 3RS tar ot the @Més currently
r 7

e R
mltlhe) synpt ons are severe. Lyrrphat ic Qcclusive Disease -

Chronic swelling of the |ower or upper |inb

(1 ymphoedema) is the result of er| gher al | ynphati
Thg é%srcu%qﬂe?ﬁs forrphtagnipgplagmidg K‘é(tb?%}ay tiQyfgd fOF their ?IH%'WOH (eg.

byfﬂ&salléhﬂeg&s&ena&wﬁ‘@mnb?h He, us&,s; w?nwuqézah%mt@@l 7 sfmmsze;)) are
cquire mai ns r eat men C
$| 1‘%?% I@Bi‘}b’r @g gﬁnﬁ‘ﬁlt38§¥ 1(°§ﬁ RAS1§ i I'ﬁ%ls}t?gée% S?do 1yseg %usmg a

combihi@tofof doeiin hp@royidems kddfmndhﬂecgzl@ﬂfateMaﬁd?rmbaﬁ ch¢lsalntion is neutralized
Fhee gl aq 1 grgog Za%glgg Otf & ‘IE ?‘igo aasmm ace’ta{j 1c¥1 ﬁ%m]?lta?ekg ?he%gcténsal IBIPE and the

merjtyiefatll devsis. diid billpbtuparceiled ahdmd: ﬁ’éTAof:mmﬁen milgton along with

cofxt[nﬁﬂH n@tb!ié(erﬁallgﬁg r]jl\ﬂganl(a IBfo@Jﬂdr? as % 11 Iasdf‘ gglgergbtg)@ﬁlﬁﬁﬁpolysacchande or

€S IS cause of end-stage renal
LE$)- s’éﬁeelublﬁfr{tqﬂeﬂ isifier esgargedltydgtratiph prdl spbipricd\iat E¥E of pHrigcation

stedf, RGP HOREE dNWe ke bl @hromAB@hphdl| l(lgle@e%ge &3 @hatoRs is

al’'so t he nost frequent i'ndi cation fo 5‘%8
hyéﬁoeﬁgaﬁveaﬁ%léi#{asﬂl hiﬁ*&‘??B‘th‘ﬁleﬁr@“fOB’rre‘?f@/&’%aF -G ete.); diafiltration;
orfahRRSPlcaR aldcr pappitabn,ers. | n general, diabetic

conplications can be classified broadly as

m crovascul ar or nacrovascul ar di sease. M crovascul ar
Clenlyphdreaini tipuity of tuckering uraepaltahd achiveiny estidedvargeneam purification

h@Rudi s9s ders (eg
arQe‘% ﬁlﬂﬁ‘%% Jﬂ%é&lﬁlgﬁnﬁa ]ﬁga?%g%ea@?g% Corneal di sease) .

I n theretina, glonerulus, and vasa nervorum simlar
FRALNRRLRI &Q&:Eiexfu%ﬁ& ures characterize

di abet esspeci fic m crovascul ar di sease. M crovascul ar

pat hol ogi es associ ated with di abetes are defined as a

Déiigﬁ SR MEeditevsnRl als&%h tHa |célD;denV1%§ &ﬁh@n{eﬁt@ pid eleﬁfeﬁta&))mposnmn
y : ave ha
Tt o B e T B e s GG eeed media

abnor mal |y thick but weak. They, therefore, bI eed
366(16 gel&inecijneﬁ 1a %Oél aﬂl%orz;élg%o&h eneIltls OWP gf bslél gx?r%gi Géla 1{1%] Qnd
pepihn&sn iTige ddytipier ofl cymE e @mpenetth aipples grogth famrs,uaamp ngdsf, pzinesyand
t i A8l Sadisrovascul ar di sease.
yﬁ%d %(%rﬁl%%g&ﬁgg nlgtgu e ofnhyeper gl ycem a are both
strongly correlated with the extent and rate of

cé?ﬁd?&%&%ﬁk fwhe@f ofteRBRiak Qonﬁ?oQﬁchV A6y, dhrBRASReluded in the highest
Al though all diabetic cells are exposed to el evated

anpuie| Bhespopn seutsRpgYidRs 6eEgy apd Hapyhwadisiualayiige a5 the limiting
nutdfidii. t@Gkobeds the 0&9en@iBhal cathoR 8sirde €1t 6 metz%ﬁﬂ&ﬂ b&i] bfabiet9lahBtherefore
,thaﬁ,gevelep intracel lul ar hyperg %cenla Enth el i al
SESRPEIF S BB eldn fiPaeEt gt %IFCOF%?@?C@ eRAfRIe BUEHTFLIE acctate
unl i ke many other cells, they cannot down- regulate
gl ucose transport when exposed to extracellul ar
hypergl ycem a. That intracellular hyperglycema is
necessary and suff|C|ent for the developnent of
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inspiration ratio (all neasures of vagal dysautonom a)

in a greater fraction of |Gl patients than age-nmatched
wonrogdsyceni ¢ control subj ects. Nerve damage PEIT/US2005/029238

di abetes affects the notor, sensory, and autonom c

fi bers. Mdtor neuropathy causes nuscl e weakness,

atrophy, and paresis. Sensory neuropathy |eads to |oss

of the protective sensations,of pain, pressure, and

heat. The absence of pain | eads to many problens in

the insensate foot, including ulceration, unperceived
pr&dh&id)ﬂ&ue 13 idiabdIR bGRtlow) @dﬂlévﬂﬁfs tHRropatdetect)l Eyqeadl isrb udynd is

at nent .unt ter.th anced.

o s REEHE o DRt sy B htsfh A UR B R SEAASES
sh@IaIySﬁalIehﬁarpﬁﬁm glindosd, @lypdral dees abmarseml hightof @8de6f aoftatt preduction and
can n? usédt at ﬁlﬁfi‘er Auric%rt]rg{r]rc]m(s: ngch betlrl%el’fh 1to e?}yggrgﬁaﬁso%épgorts reduced
mm@mmnm¢@ﬁqQMMhn@mdecreased sweating, which results in

warm overly dry feet that are particularly prone to

skin breakdown, as well as functional alterations in
Theiregpissmesiciol rirogeh ey, beAtisEefd i ieoreH)is PLATERNICORTqRahigurces. Ammonia

an@ %ﬂﬁ&}{@ﬁ 180 NERHA rmmﬁstdy&é HELS IniBhSOndiBS HdiSadfifled AR
skin integrity, which provides an ideal site for

SuPﬁlléli“B‘Eﬁe’éFlthie]fﬂP&b’ o futirepp oy BB AP E Y o 6‘91“6‘8%%%??8’6“&“ peptones,
adk&ahriad gigpont aneousl y; rather, it is the conbination

of some formof trauma acconpanied by neur opat hy.

M crovascul ar dysfunction occurs early in diabetes,
Mpataia Iax}eeéqmrédrfer Povadyrmesdblism, akd emayuntdd rea;ty@fsumgﬂesmm, phaprghorus,
potats%{ud% tarbd? sgfﬁflrl a]%:eI tﬁ]%r:]%alltg aded! E)s%?s Ect %nlg(ﬁl? § grf\f)gﬁejﬁgsx ng Srjmd onoFotas d1um
phiosphatésgeide @otn@mép&wphom@waﬂ elealfugitipe at tadferingdegntson erstpin
propoﬁloﬁy %&ge;sium JuGE hépﬂilh at«J: @Xﬁén%s&ifas gk YaPRGf ﬁl@éﬁ%ﬁm@aﬂd sulfur.

nonenzymati ¢ coval ent bonding with proteins, whi
Otpricasertial Higprpls Grluderalriuen, s9paera@Bilh B3rs mEanee, mh/éflqnbtﬁ and zinc.
THeRY drAodi0d mtsﬂﬁl&@ aflbiEAhEHe Pk b3 a&itidAIIE h G@e@fheldl solution,

t he pat hol ogy di abet i c. neurgpathy. and other |o i with
theygh H’F% Hﬁﬁﬁ“ﬁlgydi‘r FSEH & BIPUien Bt e B itk Prad g 6‘%&5&) W
sodiufdléklotid. | Npl i cated in the pathol ogy of diabetic

neur opat hy. Increased | evels of glucose cause an

increase in intracellular diacylglycerol, which
Tleeatd of atimgl-deK@d pRIE:tS, Al ibp4rgeutar bavingpiodwedts, irodpeini! mgginhfhcture is
uﬂa&gé (Fl rtﬁet lgsk%?glgdﬂco'f LR anFt‘anﬁrgaltxgxy fgymé(ﬁ]é:croﬁ@ocﬂeﬂtg should be

ona Sensor | not or pol yneur opat hy
cettifieg arrimpl @rogect fibdh e¥egetailedeniftdsehsiintes e avagpinioemanyegreagents
wﬁlt}awsﬁ%él BligiPRES vegRRN AL FRN S MRptERNDUCt | on vel oci ty

is slowed in proportion to a nerve's length. In this

syndrone, decreased sensation and | oss of refl exes
PRGKIH T§mbhtaBidn procdd @ndi@a@sidak | ateral |y, then extends

upward. It is usually described as gl ove-stocking

di stribution of nunbness, sensory |oss, dysesthesia
Gemeh maieght ti me pain. The pain can feel |ike burning,

pri cking sensation, achy or dull. Pins and needles

sensation is comon. Loss of proprioception, that is,
Thehvge tsfeardsed (gfomh@tteés the tiiifiylng psncipte is pigl evalijyshigf fidd plaggnid
fe% aMOns ﬂat%@ﬁa%e gé@ﬁ] Ek%cwfte@ %Jlth \QQ%EE ﬂr&ﬁytloﬂrﬁasnv\hlqd instability,

st epp! ng orel? ke a splinter
andpewer mr@ntaw ef wpérrrgiled p&aarmdo éé edfu?eérﬁ oaih jatefaligviates igroyth fate‘
dépBRAEnt pl2RME GRUEIRLbY proh ABY 1iRE ?or? srhil ﬁslﬁhdcaﬁén 1 8)HehrORie Mt cell
ulcers and infections on the feet and | egs, which can
divgig¥ to anputation. Similarly, these patients can get
mul tiple fractures of the knee, ankle or foot, and
develqg a Charcot joint. Loss of notor function
Croufiop€H ¥ dorsiflexion contractures of the toes, so
call ed hammertoes. These contractures occur not only
in the foot but also in the hand. Autononic neuropathy
The autononic nervous systemis conposed of nerves
serving the heart (H tract and urlnary systen1

AN oL e L, Y e - Y 4 "
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May 1, 2004, Copyright (c) 2004 El sevier . Coronary

M crovascul ar Dysfunction in diabetes The correl ation
whedsezds4dhi st opat hol ogy and mcrocircul atory PCT/US2005/029238

dysfunction in diabetes is well known from ol d

experinmental studies and from autopsy, where

t hi ckeni ng of the basal nenbrane, perivascul ar

fibrosis, vascul ar rarefica%@on, and capillary

henorrhage are frequently found. It remains difficult

to confirmthese data in vivo, although a recent paper

denonstrated a correl ati on between pat hol ogy and

ocul ar m corovascul ar dysfunction ( J Ph si I 03. .
FesgBon AL G “BGUREB BF PRSP 2 g By o Plasmid
qualitging gleld. Syei-caldly itbyn @\be bifecttd apetygs dad tem@érsiore (Dorman CJ et

oy B OB e D BB I B A s e 5
4044~ ﬁ}Ojﬁi)e @xygon bdybednsiorntiaplhy pafrpen plbgrm@aai:blu,tEe@me saidy gopkins DJ,
Be{gg,ag%@ WiAbHhQ n%o%s &gécﬁoz%% Shot ﬁgfoamha@g glﬁg@&lepﬁle

vas ul ar unctlon n at ents af
dissqmeéeeemﬂonwe@q@emtw Qifalrtsﬁeraﬁlqnﬂqlrte taP’éll%ﬁP @d’laéliﬂtdétfa?ﬂlwa dgrother

st G RaliBk, 8R) R @h&ﬁb@oﬂﬁl@@%ﬁlﬁﬂ S @&o@b\é%@yﬂoalg 41: 666-670)
nDrbIdIt% and nortality in these patlents. There

shoyysd e FRgtuahipngiewEweer mathisad Fogéase@ueéabrlep Jﬁlfﬂﬁf‘emﬁ the famaa%n of
nidk BBy} lasHiIE Qlddhlﬂtﬁn&ﬂﬁn BO4tRkd bymak Qarkiidi@l, adceding @ndpB@ture, pH,

r eopeni itself of the i.nfarct er b
iR TSP MU e T dopTi (B sty s 4av
D¢ Delver(KoL.G0:332680 Zhe bgtinthiremper&ine CatlEatdli@rov@DB 3)°C. However, lower

bR 59 ey AR 2GS LB G ARG
grawtpoet AghergémperairesdHet HE)cgndstbie @mf’lamim inflyge ﬁEﬂﬁCEVe plasmid
Hﬁ&ﬁ&gwlﬁxgo gﬁé{)lﬁgﬁ&%ngxgpga):h asm% Qlﬁlﬂ\/ﬁ\@ll (f ng %ﬁ/f M‘ﬁgsmg MA,

rotection ces (no rel evant ch ange
ighy, BT 9B% Eusic el dead Soi Uo 79 RETOES T helfrint lap Seten WaWOég £ 1. 1992

szwgrgbzp Rad3gh. my Jrﬁemangreﬁncgmguagnﬁaa AlrhAA ef. 81. 1006 (HFRa CW,
et er m nant s al so i ncreas

NS B o Fiagt 08 BlegBrien et SRR RO R e e [,

prcﬁiu&@h of R pledn@dsi \ﬁheﬁﬁlrpldaﬁﬁitpi‘dﬂﬁitioﬂ & n@ﬁdﬁlné@@f a‘lﬂﬁ igyel (by use of low

te’B?e %1“5 arvoﬂdﬁg%lﬁaél%o ?VP% d‘feqaplfimgmtél SR &Qﬁ%ost cell
popR@iva ks hipsflasmet fratoction ipiadvcetity sempietatvredihditet es) Di abet ic
nephr opat hy enconpasses m croal bum nuria (a
m crovascul ar di sease effect), proteinuria and ESRD
Bapihdigenepigtions t he nost conmmon cause of kidney failure,
accounting for nore than 40 percent of new cases. Even
when drugs and diet are able to control diabetes,
Bagphdameniation pasheaepin 39vHash pioHRRlRY: Alrufdientn gyt wibe Eﬁl@ed for ctt
grcMDcﬁ Endﬁﬁa@rﬁid%rd&h&tlbn dirBRjueHe M@Emdﬂ@iﬂé@r&&t E]t&hﬁ'l[rﬁlﬁidayulauon
IS sevgre en u h to ca ure.

R P RIS e it pad fip-Giaey dliguseofa
suBabtk 1ﬂdb®1uﬁ1 (1L89 pﬂtﬁ@c@ﬁﬁp'bmmb)am& rddigtnieylerfgthi df the éagabasa. During the
exé?eng%léi ﬁ)hase aﬁ ax?tnenttsnare 11 Q‘xciae?sgtténrlrslcthg eééép gggwtml éecxg%ltoe gsaenhally the
maxhinngpkcify] godh falteow,,ax asenwdlradd bl e dienaties Fis|distugsed gresivigysty,
reé}]ugacfr)%(ﬁisatfi){ageg %Qtdgsé%‘tgﬁfco}l?lﬁ&rgﬂg&i&}ch&n In @a% férﬁl@ﬂtﬁi%h the growth rate can

. . t duration diabetes,
onfychereshuesk by estcingatathTHiskns bese pobieedyi erqvaldaipvren femperpiares and by

grbv@tﬂ Sk 1PMFd Bidbad RYREsOT BidAQerhniitdtidR ot 3HREEsidgiGRLrbMyill typ1ca11y result
pt oSis has been |localized to glial cells such

apop
inrei -4 1 -@Rioh & sHiftgientde Protapt delotesipiy apeiaie asiamplading oK gf%vth rate
as@Riea pMénhminﬁlaﬂhtWTHaﬁh@fDRdHﬂ&%cﬁ% Hihak hey, $ddeyiD1020630.S Patent

N%fl%? t8$. gilil;cg%o rod %ﬁl)lhef tﬁa(f zﬁ el }gxgqo%%%{?%ipr?s:/tﬁagltg?ucose without being
di acyl gl ycerol / PKC pathmay oxi dative stress, and
nonenzymati c gl ycosyl ation. The conbi nation of these
events renders the retina hypoxic and ultimately | eads
to the developnent of dlabetlc retlnopathy Che

o o o L, . e o " o
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henorr hages, m croaneurysns, Roth spots, cotton-wool
spots (mcroinfarctions of the nerve fiber |ayer) and
w@enswzsseal ar sheathing . The etiol ogy of the PCT/US2005/029238
retinopathy is unknown though it has been thought to
be due to circulating i mune conpl exes, |ocal rel ease
of cytotoxic substances, abnormal henorheol ogy, and
H 'V i nfection of endothellag cells. AIDS retinopathy
is now so comon that cottoh wool spots in a patient
wi t hout di abetes or hypertension but atrisk for HV
mmsll&w halding @Mhertoltghafisetds C Gaerdll9, boaMasd yiteds of iy @160 bRIIGWigan be
re is no specific treatnent for AIDS retinopathy
Om%m?“m?gméﬁﬁ?wﬁﬁéﬂ presence may pronpt a physician to
reexam ne the efficacy of the HV therapy and pati ent
| 1ance.. Bone marrow transpl antati on (BMI)
Faﬁ%%ﬁﬁ%ﬁm?ﬁ”mBone marrow transpl antation retinopat hy
was first reported in 1983. It typically occurs within

Fed‘—zolfaiélé %%%%\?ﬁb‘f'lohg gﬁmc%‘iehlg G&R 8% %Hgnug roLl@Jﬁgn %bn@&le@ﬁtrbﬁ of a limiting

tors such a di abet es and

nutiigpbaiore s pakrolpAgrOVRIGHE Ritralse” Hoe Ater R bAiRdFIeRIptiopRapults in

highef Eq'el'ap P Qé’y iy Yedjﬂ%}gféﬁfeﬂiaﬂ&l i Qﬁéplkﬁg R®A-a€ at a rate such that it is
no

m crovasculo hy. There is no ender or

conpleiely GopBEIet- % r6SH1t fesduglestsfep peRtnirgion B%\ﬂ?P"r"%ﬁa%ﬁ%‘P Ay
madt@bi S6Hversiph &S tratiMs bhtaid@ NeBb it okl ol @kkets\sulasiiaté Bravoided,

visual field._d flCIt Posterior segnent findings are
redycing thefppiion of PRI 2R symmet ric. O i ni cal

nanlfestatlons include nmultiple cotton wool spots,
Fed grt]etgmen %1%13 étz‘?rts w%%%gltﬁ{] %Q{e?‘/ Egﬁss eatg H%.\%é ggogagx:'ﬁgual K}aﬁﬂe of
medmtg iogoapiny albk@nmmgmg avtdenteap m&lﬁgﬁow@ntpﬁeplf efdhegnifigcubstrate.
CoftfoBRPMLGingl BIE %ﬁké B@xllenme%{n@ﬁﬁg e kals nARRIBdd thd 88ial amount of

nlcroaneérysns and macul ar edema. Al though the precise
subgitdtw| ogy of BMT retinopathy has not been el uci dat ed,

It appears to be affected by several factors:

cycl osporine toxicit total bod

On%ﬁfdhecsllfgrﬁﬁ q,nglmg gﬁ‘e(itl g/ f&ﬁiél}gtsgate@ &%/ e&g%ﬁ% Lfa t<11r§ g{ns methbd allows

the ROWR th dlowi aﬂﬂ})&@dbt’éﬁﬁih&d&ﬁt@ teys t&gﬂ% withat ths ug@p vefegidack control. The
fengﬂ‘lgaét %%ﬁ%?ng ll\$lv1 1&6 ﬁ‘?c}hlmnc]qg?ongl i on- bltérﬁ/ c%é(ngat?o% Eéfg%’uéa’te. The
cellagobvas 1La. unelsthd tubstipte isralauked at Vdu@@eslt fé@ln@sent feedingbgges. of

BMI retinopathy. However, BMI retinopathy can devel op

in the absence of cyclosporlne use, and cycl ospori ne
ThiBE-shband pHstat mefeimare &itkaasido Brafericat Frppat Hﬁﬂd'rln fermentor systems

incRHd &iks%@&l&y&,ﬁ a&yﬂgﬁ&ﬁtbﬁngb QiR dIMR dfsVel S;Gylg@i (@0‘) &1d pH can indicate
cl os ori ne_does not, therefore,

whe eI GTAENT (ot BRI oRURAR Gt TP R
and (R8DbO c&@gntﬁhéiﬁn he Qlladmrﬁ'ﬁlsds C'ﬂlﬁeﬂﬂi D riséi;&lué:ﬁldSleuIﬁlﬁtloBbﬂ'metabohc

retl at h ures the. r
wify, dPOVRRT AP BLg STRLE P67 SeruTel b apen s e
adJdeb@bh@@ngmeboaepH ﬁﬁeshcﬂd edluedose of r ad| ation and the
time interval between radiation and bone marrow
abl ati on appear to be inportant. However, BMI
Exemeplaryqpaiid/ feonemtative processespat i ent s who did not receive
TBI', and BMI retinopathy is not observed in solid

organ transpl ant recipients who received simlar doses
Exgrhingtid iofeuiremn yietihigseal trtypica! lakoratqrpghalicofogk @ifprs grodpsst frep 1-Sme
of blﬁsnﬁ@ BRRAT oreRtd, kel B eonfrdfet hnirdilRa &eMEkR BB, tyBMIly, from

fetinopathy. Chenotherapeutic agents have been
1028@est ed as a potential contributing factor in BMI

retinopathy. Medications such as cisplatin,

carnustine, and cycl ophospham de can cause ocul ar side

effects including papilledema, optic neuritis, visua

field deficit and cortical blindness. It has been

suggest ed thatt hese chenot herapeutic drugs nay

predi spose patients to radiation-induced retina

danages and enhance the deIeterlous ef f ect of

- ' R AT a1 "
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systemin perpetuating renal ischema is underscored
by the significant benefit of ACE inhibitors in

w0 e@an2asge SRC. I n patients with SRC who progr eBGI/U82005/029238
severe renal insufficiency despite anti hypertensive
treatnment, dialysis becones a necessity. Both
peritoneal dialysis andhenodi al ysis have been
enpl oyed. The End- St age Renﬁl Di sease (ESRD) Network
report on 3 11 patients with systemc
scl erosi s-i nduced ESRD di al yzed between 1983 and 1985

LaHiJ@M @Al @0atBard RYPISIW, G, Yidand GUERmANA MytgaL BL. 19D Hui‘n@nﬂéne Therapy
cro§|rculat| n.can in sickl

el l
7. G C L P Borerpe e B P e [P re st tingl
pmﬁﬂﬁmmpﬁ@bkﬁx@ﬁpauﬁamaﬁMMMQﬁmemmﬁmygﬁﬁmn@nﬂmmmmahmaum@xﬁmn
o e ssel s of th r
37 gfto %oun? et‘jla%‘éeﬁ' 4 IS E@m érha aq Ig%gﬁ? "he "@%glgﬁe
plagn@é¢ tvahouTthe msiatdnl lebatahe“erallentamtl énHRé%Z denitledarigiay it G0 Esyiddded only 3
mg&h)‘?igmik&e Fl;l & etsc%l (ﬁne%g Kt ﬁgsgr[gPQ I%qﬂqgéé M Sl:}{yu&{ 60@%Patent No

estero contalnln mat er I Sl Od e fromthe
6664818 deserfbe o Hiedl-Hatgh g@casrwglé p glycerel ienst eagaoamgcfvé{u pith BOsehGpdback

contDfd £&RHS e rARRhRh siRiedREH ARREAT bR GbMSE 61y OF . Aﬁﬂa@dn was
m crovascul ature uniformiy result in disruption o

incgpSOERRAPO BT {144 i BTN Suns i Heend Qe sifrstola
setfolidt bf BY4. AMhe bl redchAs @IS PREE hftetil ] REPrsQyiSEBRE CLUSL Dbmﬂ 230

ot USROS O 0 BB 0 e T

defiieSAEREN @m;:cmburama:bo-mttamgli gaddedigicoronos]l. HEOvaad gH threshold
set%omgsevglegee 2 %r tZI I(':esp%!:tls %nhﬂ-&] ﬁro&ogﬁa%)\g 32[’}[6 %gcgysﬁﬁgﬁf%h?ﬁetabohc
actmawMqueé wasi mcfralsetddw e p@‘e@ugﬁr ofitieg m@@am@eedoﬁn a7 L fermentor, this
strage!g? %ﬁrtc% %Emﬁcaﬁb\lftk HrYorb h§ 9”&9%1&1%1@ 5116% Qf 8&39891%& %Hﬁl@ and

acconpanyi ng thronb ocyt eni a. I cal exampl es
Bagspan, s | i 891 HEIUEEn s65T TSGR
typlcAil;ARBRC¥D QPR hE h YeR A high W1B0cigasSi ¢ pentad in
t hronboti c thronbocyt openi ¢ purpura includes fever,
neur ol ogi ¢ changes, renal failure, nlcroanglopathlc
Ev&afiviky bf e ﬁdi'tﬁ At ahei?d‘tdmzh]lfsraﬂﬁd‘lﬁﬁtyi geffedive Dthddebtightpugdty plasmid

I
DWW%%’EKF%%%?%?UO g%{a)ll ¥1d 'S)reor(]:es(s:es r;’Pescnﬁc’e)é n‘gjq[\)/g [T%%}‘Boratg bvﬁgt ar
curpEneplaiotvn Wi thiarhte immbyeglagmid h@n\@sslty, w)ch &EECLuPedgymh @tﬁ@nd plasmid
co;fy'ﬁg{[gér YH%LI fon %tﬁﬂ?ﬂ %gl{)ér%teérg a P@sﬁ é%@%%s %ﬁ@a& Q%Jﬁl ﬂfO@S@ Ing ljlasmld

YOFTE | ytIC uremcC syn rone
DNPHTatTth%YlSld urnpopqseg?ﬁamd PREHTER den onlsoprercializgiian; of plagsid DNA

profdﬁé'l&? 91‘31‘6@§§ @dtﬁ!)l%ﬁ aloh @RS of AGIdEL feﬁl'ﬂ:@ |thefc§dt btaea §1§1ﬂﬁcant1y in the
present in al di cal settings is E@redon1nant

futlgé,cﬁfprr%e @Cﬁn%%aﬁogugp%to thﬁ%oq%%lhjd inffi Bq.]m e 6 ve ﬁle ges¥ed cost.
AsRRILGRBhatRhalR@sRE &) beesld DRIipanty Sre lkeld e mreaxmmtvaiy ylmllar to

0. ercent of Italized atle ts re
s B B b omd R B e SO o SR, Syt
and @ﬂlﬁitanfiﬁ"ﬂi ebtf:@d hﬁ&urfhﬁtpumyprtmté fropr asumrshddyndﬁ@da ulsgreasing the
it PR G et o BRS¢ B RSB Fo BHRAE e
pudhg af ﬂhsDNA (]mausem teguaps thhangeoitod mta@mi beifigprbegesed). and
cardiorespiratory conplications are the second nost
common cause of death. Depending on the severity of
renal failure, the nortality rate can range from?7
percent to as high as 80 percent. Acute renal failure
can be divided into three categories: Prerenal,
intrinsic and postrenal ARF. Intrinsic ARF is
subdi vided into four categories: tubular disease,
gl omerul ar di sease, vascul ar di sease (incl udes
m crovascul ar) and interstitial disease. Progressive
Renal Di sease There is evidence that progressive rena
di sease is characterized by a progressive |oss of the
m crovascul ature. The | oss of the m crovascul ature
correlates dlrectly mnth the developnent of glonerular

., . o

Ay medium. Thelr process
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recovery in a patient suffering from macul ar
degeneration. In one enbodi nent the macul ar
wale@enzsad i on is AMD and the inhibitor is prefPCHDE0080129238
si RNA. An additional enbodi ment of the present
i nvention provides for the use of a therapeutically
effective anmount of an RTP801 inhibitor for the
preparati on of a medi cament ,for pronoting recovery in
a patient suffering froma mcrovascul ar disorder. In
one enbodi nment the m crovascul ar disorder is diabetic
DISELORORS bY TENE INPENTIONDI tor is preferably an
si RNA. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention, in sonme of its enbodi nents,

Th&ﬁ%%n%a hBRiL gre&cwn of BﬁA RLR&AL waens l%mp&il b)é@@ Ridl e6t€hatch

he treat nent | Seases resp I rat
proeqrsge@ foa alasmid prgdyetipn: éne&s%@nymmﬂhwéef %réwbgtch ﬁemeéiaﬁ%ﬂ i discloged in

whi% blasoh@ cAh@s g Desh L 8t Rowd He rdauel edulpedutdthiibi thofe8-biteh
be used wth the present |nven%|on are bio

Q
P HERNST PGt o BTG, BUUNE PbY PREOPS P eHE i toninued
growilVaR Bik@ed tepetatl: i HIRAGAH Eccxhrﬂﬂ@fnﬁlasﬁﬁﬁ Waatebyf th)sllﬁdpet*dﬁﬁé shift an
R S R LS BSE  E
grogliterete theleerminanomsipiainalie p(mmd yiehj bgloy aamdmiatsle asle’L/CéD] dn prtother
t .
pre??reé ?m o&m%%?t%é gﬂﬁ%p%% }es eér%tgey; ksko% h&{%ﬁé g% ?%Oﬂle g%rre ehbodiment, the
tmmm@@@u@@@ﬁaﬁdammmw@gﬂrﬁ®ﬁ80QMW@WmHﬁﬁﬁﬁﬂﬁmhmhagﬁﬂﬁm@ﬂmd
cor%u%%lt%ﬁﬁ el Slpcatbn bSO thyet %glelaﬁé(feﬁd eﬁi@bcﬁlméH@ |t}§afi}}{4

/or conmpositions may be beneficially enp
cortaies apMEH treRbiFRLLOP Prigin ﬁ)&fainéﬁﬁh@&lpf%ﬁou%@u@f%nﬁaw ala?ftheg%fFfaffed
emb &Kkt tHe PRsmid RV R FRR thd VIO [E BaBibof. BMnel BightiPleftAelSentdtiment,

RS b S, P T S St o 1 TR0,
emBélithdat, 8 PBRINGletteld @asrhib d}rgu@dnéon icdie 81, fecshntdh fagiegaiimh during which
growtnfl: 1%:@ Ils%gstrll %%ﬁe fed tdhgﬁase ell\nlﬁzglov;tmg tcc’)n% \?edtt(?z(c?tﬁxft%agea %%glid
prqdmt Eﬂumalhﬂmﬂgaﬂlesg RIPCEHFD (ﬂf@t;lg: téghRplAdensify caltigasioh strafegieg gombined with
no I BUGh aﬁ&aﬁédogeme@gsett&l QMR ERAH L Gro@RLES BRI Gerid origin

ar get ene I nterference nechani sm

corp'am@g R aqphceph dedshaish Esmeniaiiois gerforpedpbresfaelgd ¢l g{OWFh TRfetIn the
proYRR S Rratre ﬁlﬁ\ﬁ:lbﬁﬁﬁ&@ fepGRALE. QJUd dr 9ﬁﬂ\medﬁgmcbf)ntammg plasm1ds)

respiratory disord ers m crovascul ar di s or
G SGeH  Pr Tohe SEUTHGH L HE o BB tmperiik duing
thd gwﬁmpnawplwnﬁwpxda&n&ﬂﬁ thén AR tﬁlﬁpefaflﬁaltp shif. a"h@;abﬂoemies
drag}aglcgﬁ v {érg) qve rgl?%n?,ly Dﬁlﬁ tjérrlgrﬁ% 101 g%{r%p\?hlﬁf: mam?angrr;ﬁ or¥rg]%rov1 @asin
intédnigy, fpativean the@rootrass Maceetl inctbe arconposi ti on conprising an
RTP801 inhibitor in a therapeutically effective anount
so as to thereby treat the patient. The invention
further provides a nethod of treating a patient
suffering froma mcrovascul ar disorder, aeye di sease
or respiratory disorder, conprising admnistering to
the patient a pharmaceutical conposition conprising an
RTP801 inhibitor, in a dosage and over a period of
time sufficient to pronote recovery. The eye di sease
may be macul ar degeneration such as age-rel ated
macul ar degeneration (AMD), inter alia. The
m crovascul ar di sorder may be di abetic retinopathy
oracute renal failure, inter alia. The respiratory
di sorder may be chronic obstructive pul nonary di sease
(COPD), enphysemm, chronic bronchitis, asthma and | ung
cancer, inter alia. The RTP801 i nhibitor may be
selected froma large variety of nolecules, including
but not limted to conpounds such as pol ynucl eoti des,
AS fragments, RNA nol ecul es which target the RTP801
gene nRNA such as ribozynmes or siRNAs (such as the
si RNAs of Tabl es A—C and |n partlcular SIRNA Nos 14

~ ~ ~ - P r— ~ N ™ N Y
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the patient. Exanples of ocul ar neovascul ari zati on
i nclude: retinal diseases (diabetic retinopathy,
waele@b®erises Macul ar - Edemm, chronic gl aucona, rePCTEE2005/029238
det achnment, and sickle cell retinopathy); rubeosis
iritis; proliferative vitreo-retinopathy; inflammtory
di seases; chronic uveitis; neoplasns(retinobl astong,
pseudogl i oma and nel anoma) ; ,Fuchs' het erochromc
iridocyclitis; neovascul ar ¢l aucoma; cornea
neovascul ari zation (inflammtory, transplantation and
BRIEF SUSBVRRNEOFPR PN OENGTON the iris); .
neovascul ari zation follow ng a conbi ned vitrectony and
| ensect ony; vascul ar di seases (retinal ischem a,

sct{;bgfpc ée‘%ﬁ&/orvogj%gﬁue AF thk ﬁ%ééﬁtf 1h\féht§§ﬂ%’ profifEBleftadiont pIEUCQQ:% QSR

arotid artery i1sch em a neovascul ari zati on of
proglygongty Plagmig PNpde Angikeg obj e @@fm RirRosefithsingpiionipto improve plasmid

DNR&§RAGLERE LR i ferrtRRHEYRIRE. YePIHohS MBRcDE UhBdr plipbddloy the Akdntion
t hese neovascul ar_condi ti ons %%bbe treat.ed .usi t he

i 1 ERHYEAEEGRYA ghadion (e uen e AR cLyitp oS PSR EIEYE é/Or purpose of
the RIveSiOftis td R intpQfities iyiified Iﬁﬁﬁ&EﬁNA eﬂfxﬁthr dis(alom&é Blidproad

e TR Pt T8 PRI £ BRC B0 R O O
yield@dmastdih@nghziatucdm o(f@labri)ld levwdd af@ridorohsy prédvictionpmuprered yield and
integifsyt\xﬁtg ltoaﬁ:@ n%ns?abl%%ﬂ%ﬁ%ou%ﬂgz{éﬁgnéc:e Iro§ %&%&a&%ﬁd%\fgf’s §§r1n & 10mass
profgtipm akregiedanbly af ploanidbredsadevgl@f piekefl frpen qiesplar) or hnearlzed
verggrﬁlo’fvllﬁé ﬁ%nﬁﬁ%@ease@ﬂﬁ%ﬁﬁ@ pdidib %CIQE[S@&' tﬁ%ﬁ@erﬁ %foﬁérﬁkr of plasmid;

such , may treated accord gﬁ
nmbﬁq#@@ém@m vsms r@*@s@%ﬁmﬁeﬁw@rﬂ RIFRIEPandie ﬁﬂé}@]}éﬁ‘a%ahfgéme to
grofAtt 3ol &dﬁé&&&\b@%ﬂ hubplelbr3AibalRhuiRA durdid gRyeh; @ddﬁ@a&ﬁels &7

bot h, er. the definition t ed erein " RTP801
R aPad PR AT ED TG §1éiﬁ‘H‘EWé‘ée Bflsfyeam into
dowRa&inpgockssagmnd asprebdipulittry Fonglitee by {1BiaatibioNDadinal ppsduct
deVeélcoomnlogous sequence thereof preferably having at
T8 Pmyﬁﬁ)ldentlty nore preferable 80%identity, even
nnre preferably 90% or 95% identity. This enconpasses
FufHY obj?’e%@ Y& WGt ggsrdf Ue %VEI&BH\N%QCJHQ aﬁgre]mt Mﬁ & L:'ong@é/rﬁlon of the
under gone nutafi ons, alterations or nodifications as
dragyge 30 B@ﬁmhé%@ﬂﬁmnThus, in a preferred enbodi nent
RTP801 i s encoded by a nucl eic acid sequence accordi ng
to SEQ ID. NO 1. It is also within the present
i nvention that the nucleic acids according to the
present invention are only conpl enentary and
identical, respectively, to a part of the nucleic acid
codi ng for RTP801 as, preferably, the first stretch
and first strand is typically shorter than the nucleic
acid according to the present invention. It is alsoto
be acknow edged that based on the am no acid sequence
of RTP801 any nucleic acid sequence coding for such
am no aci d sequence can be perceived by the one
skilled in the art based on the genetic code. However,
due to the assunmed node of action of the nucleic acids
according to the present invention, it is nost
preferred that the nucleic acid coding for
RTP801, preferably the nRNA thereof, is the one present
in the organism tissue and/or cell, respectively,
where the expression of RTP801 is to be reduced.
"RTP801 pol ypeptide" refers to the pol ypeptide of the
RTP801 gene, and is understood to include, for the
pur poses of the instant invention, the terns "RTP779",
"REDDI ", "Ddit4", "FLJ20500", "Dig2", and "PRFl ",
derived fromany organism optionally man, splice
variants and fragnents thereof retaining biologica
activity, and honol ogs thereof, preferably having at
| east 70% nore preferably at |east 80% even nore
preferably at Ieast 90960r 9596honnlogy thereto In
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hyperoxi c conditions. The indirect effect includes,
but is not limted to, RTP801 binding to or having an
we@tdoen23sasn one of several nol ecul es, which ar ePCTUsi00&€29238
in a signal transduction cascade resulting in
apoptosis. "Apoptosis" refers to a physiol ogical type
of cell death which results fromactivation of sone
cellul ar nmechanisnms, i.e. dgath that is controlled by
the machinery of the cell. Apoptosis may, for exanple,
be the result of activation of the cell machinery by
BREF DESERIBTION IOIOEHE DRAWINGCFIGBRRES or anti - FAS
anti body, which |eads to cell death or by an internal
signal. The term "programed cell death" may al so be

Fig.: Ysg6lyd JHB%@%&BQ&%QSMM%&%@M%Q& 1 B. coli with NTC3019 media.
"Apopt osi s-rel ated di sease fers to a di sease whose

Fig. & shoyysogp G masmisd batch Gragnfarie m\zﬁ'}fﬂhl W TGARTS% y to the

Fighy 398\%59%\7% GRPPIRAS fed batdiNRmin B EGSE EN®Y vt NTaB®o thetiutnher
function of the a gégotlc e§€ &Q%ﬁp % 27%:
Fiecheers BY G RONETHUTE P SERSuR b B S0 g
or 4bitEnd@e@RY.0t i C process (such as in certain
neurodegen%hebﬁ$§ di s ase Many di seases in which
Fig¥ibgigiics @ ip &"‘“ﬁ}i‘ TAFEEPHEPES: el at ed di seases. For
exanpl e, apoptosis is a significant nmechanismin dry
AMD, whereby sl ow atrophy of photoreceptor and pi gnent
epitheliumcells, primarily in the central (macul ar)
region of retina takes place. Neuroretinal apoptosis
is also a significant nechanismin diabetic
retinopathy. An "inhibitor"” is a conmpound which is
capabl e of inhibiting the activity of a gene or the
product of such gene to an extent sufficient to
achi eve a desired biological or physiological effect.
An "RTP801 inhibitor" is a conmpound which is capable
of inhibiting the activity of the RTP801 geneor RTP801
gene product, particularly the human RTP801 gene or
gene product. Such inhibitors include substances that
affect the transcription or translation of the gene as
wel | as substances that affect the activity of the
gene product. An RTP801 inhibitor may al so be an
i nhibitor of the RTP801 pronoter. Exanples of such
inhibitors may include, inter alia: polynucleotides
such as AS fragnents, siRNA, or vectors conprising
t hem pol ypeptides such as dom nant negati ves,
anti bodi es, and enzynes; catalytic RNAs such as
ri bozymes; and chem cal nolecules with a | ow nol ecul ar
wei ght e.g. a nol ecul ar wei ght bel ow 2000 dal t ons.
Speci fic RTP801 inhibitors are given bel ow
"Expression vector" refers to a vector that has the
ability to incorporate and express heterol ogous DNA
fragnents in a foreign cell. Many prokaryotic and
eukaryoti c expression vectors are known and/ or
comercially avail able. Selection of appropriate
expression vectors is within the know edge of those
having skill in the art. The term "anti body" refers to
1gG I1gM 19D, 1gA and IgE antibody, inter alia. The
definition includes polyclonal antibodies or
nonocl onal antibodies. This termrefers to whol e
anti bodi es or fragnents of anti bodi es conprising an
anti gen-bi ndi ng domain, e.g. antibodies wthout the Fc
portion, single chain antibodies, m niantibodies,
fragnents consisting of essentially only the vari abl e,
anti gen-bi ndi ng donmai n of the antibody, etc. The term
"anti body" may also refer to anti bodi es agai nst
pol ynucl eoti de sequences obtai ned by cDNA vacci nati on.
The term al so enconpasses anti body fragnments which
retain the ability to selectively bind with their
antlgen or receptor and are exenpllfled as folloms

T 7 AN\ — " . e
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(DI CER, Drosha, etc) (Nature, 2001, v.409, p.363-6;

Nat ure, 2003, .425, p.415-9). These fragnents and
we ewplozasent ary mMRNA are recogni zed by the specPdT/USRIBQI238

protein conplex. The whol e process is cul m nated by

endonucl ease cl eavage of target nmRNA (Nature Revi ews,

2002, v.3, p.737-47; Curr Opin Ml Ther. 2003 Jun;

5(3):2 17-24). For disclosu&p on how to design and

prepare si RNA to known genes see for exanple Chal k AM

Wahl estedt C, Sonnhamrer EL. | nproved and automated
DEMAGE DD RSCRIPTEONOF THE BWRNATEDNChem  Bi ophys. Res.

Commun. 2004 Jun 18;319(1):264-74; Sioud M Leirda

M, Potential design rules and enzymatic s ntheS|s of
Turgin@NAY, to MistdrydsgshBigwRilothopoopBRIg2-deryyd g %ﬂ?‘ grogptation
in AGepliQyithRUBC301, medis rrvealipgs éa)ﬂxpecabarwa%deﬁeétddmductmw Pfofﬂe of
pBRS23id¢rivied plasiidsdn £ 2ol durmg E?dztztdztm?;ta&SOW@ N1 medigjang(b)
plagwad PYAyrodiesk hnie NTCH19 madia GHOMFh fermengation prpgrss Joiksh wper -coiled
mﬂiﬁnpfmﬁmiﬁﬁaﬂﬁC“Q&Fﬁ@“ﬁ Guldellnes for the selection

of highly effectlve S|RNA sequen and
ek S 3% ) Bl
ferw(; 19:@600 ’8V1th$ %11 ar,ia L‘]I\?H (E Anndlqblfafch&men atlon
@6 ?e uﬁP?S“E‘PffW R 20g xig'dp 6‘?‘grﬁ\1asS gi€ctive inhi b| t| on

gi% %¢H§§§T%£§ on %. %é; gﬁ%wkd

I catl1on ana yS|s
red‘ é 8’% é’ias ‘11‘%34 48 2 Pat ent Nos. 5898031
9192\%@@9{&&8&@ }edbetEh RERAUEL] A%, & wRdT 60/ mémine37°C
or @ ERlE 5 RNASwn: 14864 AbScEARPRIER Fh HARCSFRIE] B3Y
pDHSh RM¥Genpdibhi i £33 °¢‘@M§er§lﬁ'€ Bhifl @V hoRed revidia, piadidiDdeld reached
67QABHES A [ty gloMhah¥ figsntid REGGHi piodilt 0Bh g WGHD/M @blr PHSL. fRNAStation
with 86> 81°€ 1@fpkiafiabil ay3 JHo0s @SBAchsttted. MMamEi yr-MASached ND0mE/L.
cell's. Paddi son et al. PNAS 2002, 99: 1443- 1448;
In Raeldiss 08 iiciaé fed GRETEBmEntBRM pROOR js ilGir@4B- 958; Sui et
al . PNAS 2002, 8:5515-5520; and Brummel kanp et al.
Sci ence 2002, 296:550-553. These reports describe
Imﬁe Olpsds to generate si RNAs capabl e of specifically
argeting nunerous endogenously and exogenously
expressed genes. For delivery of siRNAs, see, for
al (FEBS letters 539: 111-1 14
cm?gg%§=§2C§$g@gﬁﬁgl , Nature Biotechnol ogy 20:
1006- 1010 (2002), Reich et al., Modlecular Vision 9:
COi@the%l&l Qp@)ngm&% fé&edldeﬁtred&tom (ColEMyiae fisald (¢ 33MB1, ColEl) by
761-76 é 5 " Nat ur e netégﬁ 1 s
delgtéps (¢2 @B %22£ﬁlavesf>%*8ﬁt %ftbasetw angRy (g BPE TREPYE RELY P
fromlGolthidic) 2717- 2724 (2003). si RNA has recently been
successfully used for inhibition in primtes; for
further details see Tolentino et al., Retina 24(1)
DN%e&pmnypl%ﬁﬁm qopnid3RacttB88 artgicRNAsnwEontel 63 ffisbagigtiophages, viral
\w&£¥§1 ﬁﬁl E{al specifications of siRNAs of the
sen i“Aventi on Generally, the siRNAs used in the
present i nvention conprise a ribonucleic acid
N’lg:%ﬁﬁ feﬁh&gcltﬁn 91%'591 @ly&kﬁ ?éﬁg Qg‘ ned Balt@ltféﬁn@mtatm &l-@hy the
ou stranded structure conprises a first strand
and a second strand, whereby the first strand
NESTW feSifictAioh nfedih: SllyEced Gdhi Qi@ f&tllb QUIOfEmdRtdGdraRdlades
and whereby said first stretch is at least partially
conplenentary to a target nucleic acid, and thesecond
pDNA: 20EnQ@PNN | ses a second stretch of contiguous
nucl eoti des and whereby said second stretch is at
| east partially identical to a target nucleic acid,
whereby said first strand and/or said second strand
conprises a plurality of groups of nodified
nucl eoti des having a nodification at the 2'-position
mhereby mnthln the strand each group. of nDdlfled
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23, 25, 27, 39, 41, 42, 49 and 50 are covalently or
non-coval ently bound or joined by a |linker to forma
wo a0vdemsgé RNA nol ecul e. Such tandem si RNA nol eRCi/8S2005/029238
conprising two si RNA sequences woul d typically be of
38-150 nucl eotides in length, nore preferably 38 or
40- 60 nucleotides in length, and | onger accordingly
if nore than two si RNA sequgnces are included in the
tandem nol ecul e. A | onger tandem nol ecul e conpri sed of
two or nore | onger sequences which encode si RNA
mendléﬁ%ﬁ Ofigeh: ipRIBE bAh 6@ pBRA2AT in PHRE €8 SopEpressofof prilnei gene has
, ﬁ h@f is al so envisaged, as is a tandem nol ecul e
*BAAFH ng two or nore shRNAs. Such tandem nol ecul es are
al so conS|dered to be a part of the present invention,
pla%ﬁ t}vas f c smlosﬁ%:[tc%aé'lt 1 a(r)trhc%apcﬁlg gl{r(r)]géé g S%{Jgge aa?]rg)blya%&hvnal vectors
andegfrihatteecpef t hat toxicity and/ or off target effects of
each si RNA are mnimzed, while the efficacy is
increased. In particular the si RNA used in the
pU E)()amyr pRRAAJervedorigin with Aol frresdios thehingrprges capyumpsrelevated
LOUR was present on the first, third, fifth, seventh,
Inth, eleventh, thirteenth, flfteenth sevent eent h
and n|neteenth nucleotlde of the anti sense strand,
senYmﬁfi@a)gl)tc%l MEdiY: f&ABRatIR Shedih GatdoMAins dompRx nodensodtddie.g. yeast
group ?ent at the second, fourth, sixth,
eXt@F‘gWﬁXtraF’éﬁ‘tdng YOETQERPRSOMES Uy t eent h, si xt eenth and

ei ght eenth nucleotlde of the sense strand.
Th? ﬁ%eétéon rgla{ei; e hods or rodu(k:lnon o cé)vgentt g%fo(sjedlgchtlaﬁl (c%ﬁ%gcoﬁ)rgmant DNA

motu:ﬂsesncth 2 pl\amntis, msmtdhé)ad’tqmmrtlf@taﬂ ergrhospgesi (Béﬁt)r wagiprigphages, viral
8105t HELAHR) oS Ya6lE bheb@ction host,
\w%%§?ﬁé9§§%§% aﬁ??gﬁgﬂéﬁﬁdfﬁggg ﬁucFerc %crdé areba ggm *
usipg amechanigbigrmeniggonseRNA was phosphoryl ated but it is
envi saged that an un-phosphoryl ated version may be
sinpler to prepare in large scale and_s
Ferpenigg PITe I Icrerd REPATT® 105 PRARE ?wmbfatmwl P Yigithlity
(et @1ctalﬁg bﬂlﬁlEarﬁSclob bf)ﬂlzﬁgﬁd}@b&r)écawbﬂitw(e gadie IRE@Ebsévde oxpugea CI\I\/

SR e et S el SR R g ity K e 1D

contai@ing urfstiabie Sﬁqnem&nd:w)\/'rlwgn\reMOarunaahethc@ffgngp@gng\beld a4l punty of
plag lﬁ% %é}nae-rgﬁo c%ftlme IAat!o eﬁ&!n%‘ap%‘; a&h? high eld fennentatlon has
onuc e e refers to bases
bettnhievelc@ecweat ugbagsiariedisible Testheek fem@rﬁérog)rb@ﬁsdmmpawe ptaﬁmd yield and
pmgeees 1-4 and/or 18-21 in the 21-ner sequences (Table
bel ow). Additionally, the si RNAs used in the present
i nvention are oligoribonucl eoti des wherein one strand
Plé‘sﬁﬁ@ﬁﬂoﬁ&e&oﬁ BRRAE hitd M&lidprelened bbsiihans ng, from5 to
the sequence set forth SEQ I D NOS: 53-102 or SEQ
ID NCS: 175-246 or SEQ I D NOS: 296-344 (antisense
In 6defpReiéife)l e@bodandAORDrogctiocn@f ﬁsmzmherrved pladntidsyfed-bachXerofentation is
petg?hr{eng %lrg%ﬁ:bg ce?l grr]owrglgr ehT Le rr(?c]esgss an{afg‘hl? ﬁne&o‘}ggagsnhdsDNA
femiem@;mn lymldewmledmrcmw gr momm;mtdentsm redksivle iottlreupedeenses,
reb ch doubl e-stranded structure conprises a
<h§m§§¥n§f$§nd and a second strand, whereby the first
strand conprises a first stretch of contiguous

Usﬂté%@ﬁhée%th%eﬁ@%oﬁ%ﬁ%@s @ Hﬁﬁ@z@ mgMatl&Qﬁlgﬁ ﬁmlﬁgene

stretch of conti guous nucl eo the fir
delstef dipreh rpgras to »@%Ré%?rﬁﬁrléeﬁ@hffalﬁﬁ) Rhsmaries S04 met and cel

dehiteek 6 120 @), Jh e HUE %%v&l@ﬂthr&ﬁ attOhat GEBELIThHEDedtatdA Process at 37°C
wher eby the second stretch is either_.igdentical_ o

wilhdraging KRIIOHTY PEmEn Ak e E) e S e eﬂ%laf‘ hy tolg,

RTP801. Said first stretch conprises at |east 14

nucl eoti des, preferably at |east 18 nucl eotides and

even nore preferably 19 nucl eotides or even at |east 2

1 nucleotldes In an enbodlnent the flrst stretch

e r - 1. . o . Y
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with the nucleic acids of the present invention, they

are used for the sake of conveni ence al one, and any
woewberis4@ci d nol ecul e of the invention that iBCT/US2005/029238

descri bed as having a first stretch with the sequence

X and a second stretch with the sequence Y, could al so

equal |y be described as having a first stretch with

the sequence Y and a second stretch with the sequence

X, so long as it is under st d6d that one strech is

conprised in the antisense strand, which nust be

imPbdnRRNRE Lfdrié ﬁ&&st(tﬁﬁ}argfet dNGpRO @9@9 TREAHER LB er Iﬁﬁs novel
TP801 gene, and the other strech i's conpri sedi

dr%@ﬁ%@ﬂpsqwa%w TP E R Pﬁa%@lesa ef thomyshaieh ﬂaah@aﬁewftt#dwﬂtwn to
pr&¥@tiiod 00X E PERLiT MmN Rt firedidiBn flolicEARS Ritithl IBRA piddulid quality.
according o the definitions and specifications
presented herein.ln an enbodi nent the first and/or the
Tn 8200 red EihBidthn R ORPHrodeSonaf teln@asﬂllre ariecisly ®NAaRgicons (e.g. pUC or

tid t ' [
e o S S L TR
rata andde@tes{qluanp@mum@dihng thé gnowfﬁmabla.smidmrc&lnct@momhn neintedbhe

tem era%:% \.ﬁ)‘lg i C hfoc%g grgrg 1c§'1h’u%§§gve§ ﬁgﬂﬁlg r%e ﬁ%ﬁa&bng@eldl @hlle

mdfityiging (arnrdprowng Hemgbigiogrdy, stlataint ﬂeeaﬁwﬂsgse@wﬁb@m thepy 10
over hang nucl eotides at the 3' end, nore preferably
the first and/or the second strand conprises from1l to
This 19y piéea on Digh weldiperaid arodycten of highgepy osigid cRiaiping plasmids (e.g.

puyg &ifgﬁ§ @Emdéed ﬂ'&%nf ﬂeiu&E malﬁéilp&;fedlhfgﬁ rE&86iQ Bﬁd\ﬁ(ﬁlﬁ@nﬂd plasmid quality. In
caonprises from1 eoti de
S, PR S PR BT 0% e Pt (1S R v (e 3. Tois
1n0$&@ C@ftGhatbd & Blﬂemelﬁm% h&®8enabplieé Bslie ppovactiver QaRYderived origin
plap?ﬁlgd}s gn tvsllhge e\s/¥h %aﬁe cres]{ljegl e{enlfdgur;eg(netc gcfi 1te(s)u otf 11131)61‘8\%5 rgz%%@c%?ng &llg.ls we
tedell PBEIuse [unpmmd@mblgcjmtﬁrfor tltelvembmartlstl ommmrmmq withs!) reduced
e QY R %@n@ aH&‘lSi!) &%n&@mn% aar@asga ELeEa0t o Qa6
cor respohdi ng nuc a nuclelc acid sequence
plasofi pgugtion: RTPSO1. In an enbodlnent the first strand
consists of the first stretch only. In an enbodi nent
t he second strand con3|sts of the second stretch. on

i s 0B TRERPET i OB ST GPPORE BP A i igh
tefBipekAREpro QN heE SdsullsiDRPLTEED bl 8B wth| Blodsss,@RdfshdiEyi¢ld is novel

he second. str .a d/ t he cand and . )
o BT €0 P GO B e HBLacFTa  pb  rpguc inducitl
fefmentstionspaciicadly tarediod metabadic sad@msosmueamih R plasmidd qusihg gbwth. The

strate%r%]ag G 1124%% fog ?r%duc % o? R é; dam(ag Iamels n§t0[ T @cll]lil &{%n cgﬁalﬁmg

prci erre enDoal e sSuc
plevoilis fAsoetl amais efg) %vrezdw%dqeh@ot pentdmpbitrmerofipg eveyrllgfoductivity

wﬁlhglf %@g? %{1@ ﬁns ct:vﬂbﬁmﬂ%n SR entTRs Gbdbe suggéﬁecm’l @ﬂe%gttd 1%rove
or (0]

hosphate noiety of the nucl eotide
vielh fféerwéfsmerge@al SR A EROITERRE YR §FEE FIg P ot te parS o

re{}@aﬂ& ﬁcﬂ B dpReDfroducility a(s Wil 188 Metanéld feh@enfﬁﬁ&isffﬂ@a&dg@élt Yub

ification at the 03|t|on
g5 B ot %@aouwe\am@ PBeH<d el Wﬁ%aéﬁy Bt s e
failddeo @4ch lﬂ@h ﬁj‘iélm‘éﬂrﬁmtﬁt@n Ihlsm&ry, we (%féﬂ&(ﬂd@' commﬂzﬁbf eleni@nts for

C?I,\}E%?q;g}n cgretfuglﬁlg Blflsniu?] groijﬂjg? I‘IS n rm dl al% w1t51§en%erature
intopdonf that ddénhomstrated themdexeota amclmtpa&b@w uss ofsmblemd@@srfﬂdo m
%ﬂ%ﬁl roup conprising inosine, xanthine, hypoxanthine,

P 'oadeni ne, 6-nethyl, 2-propyl and other

al kyl adeni nes, 5- halo uracil, 5- halocytosine, 5-halo
A &%ﬁﬁ Hne 19?1%@%% er@aha%ﬁoéewfm BeiucRRAERR: éb{pgglaémds
I ouracl eni ne, 8- am noadeni ne, 8-thi ol

regudfechin sislds f i1 A9 @g/&ml@ymd%@n P9€eon 8E WP IFsdiy p Techeliimroverant
ot her 8-substituted adeni nes, 8-hal o guani nes, 8-am no
guani ne, 8-thiol guanine, 8-thioal kyl guani ne,
8- hydr oxyl guani ne and ot her substituted guani nes,
other aza- and deaza adenlnes other ‘aza- and deaza

- o, " T -
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transcription of any hnRNA, nRNA, or any ot her

transcription product, whereby either sai dhnRNA, nRNA
w@rooany3sed her transcription product, respecti vECHUSN5/029238

the nucleic acid according to the present invention is

subject to a translation process, preferably a

cellular translation process, resulting in a

bi ol ogi cally active RTP801 ﬁ ot ei n. is to be

acknow edged that a functio nuclelc acid as

preferably used herein is capable of reducing the

ov& ¥ RIS SithiR voth féi‘m&r@a[‘tﬁﬁ broPldGl Bdiedi ki -art M NN R €E BRI all these
such reduction is based on a post- transcrlptlona

gen

Progfspes it Afiep Bt ussingresseriglly HOgetraraelicdi e P o the bt

andRd-Batdl ferkRft @b Yrosasedd d€:66Hea hirein td ilpRASEma priNAivity.
interference. A nost preferred formof the functiona
nucleic acid is an si RNA nol ecul e or any further

ThekheHld fed-brahi pﬁgests hesczsmtraeraﬁ fra@tainadloaplasmiRNAeIO26agil/©Dgq, for

V@g%}i‘pf o ::Xclgc ﬁ)m gl i)lliémfsl’sglgre ! d ! r om hero@e!sg YUPRd facilitated

un@iymtdd@nd @plshﬂéﬂﬁesl ultAQng}nstid@r@uq’uos [>}QNML/ BBy for VR1012 derived
ve&g%&%%awis ig %9(!33{11 I}ﬁ% gé&ﬁceﬁ'éds% %8%%&{%1@ Iﬁﬁée\{rﬁzgeased plasmid

ression vector 1S
viejsynef @pm e‘%ba@md@hdﬁérﬂcﬂsato \righer $ind praduch gurisige W dortgglate utilizing the

BRAARFQE Rt R LM FHEESlashR 1BRE 104 (USRA /GDH, £ VRIOIZd d
tenﬁ%ntlwruses Aélused&ﬁg?eln shRNAZE?EEér ﬁtor erive

vecipie) ooyt FPthRRAESNE QlasRid SIRAOT WMz & VR e mg/L/ODgo for VR1012
eyl bdrekd) Gk biym&s pleaambu&e TORBRVAS £€a HSdeNg: MESIMIEHRREVH e 2

express stens, preferably. u NA
o VB e g BB EID R e B R e B9 8o ucing
thepedonbyiaed Joelmbxail ptabeid iavelcltigyibd growit bigs€thaeiathtains acceptable

or.di.n Q resen nyent i

R b e i
detetraned gxpyeientatial farlhechmene blem;d bx:qmst 0&@@1&1@#9614‘11011 thsaitd t ar get

as the target nucleic acid. As preferably used herein,

t he doubl e-stranded structure of the nucleic acid
Fegmentation mydin glipnativseadbedimenrtivent i on . conpri ses any

doubl e- stranded structure, whereby such

By ST PG TET B B P QT B GO Dt (-

bafcl)@nag lbé:ht&izﬁi 1ﬁ§ﬂad1chx’g\lheﬁ1glehthﬁ Thainkddagi o@ﬁ]rmzﬁ’]sﬁnn—synthetlc growth
me %gc?% ttamﬁlé glyc chzﬁg'odt ulgi:e yeaﬁ?%t% a{: ndtr g%x} %g;(c%oj%rgd t?a[ce 7 gt\'clz r glts and
buffges. Wi amnpa@dl tiek substgatiop af thismgpdia fitfose dépogsiiedn atbalgbalso result in
Ll aplsSHR;, Based
B G A e M i
the present |nvent|on it is preferred that one
ARk YeGBn- aduﬁal Lo R tlté%%&u&g R (e OB 01 9ard NS B hrediGird]
sequence codi ng TP801 or a part thereof, whereas
coRtpDIgitch & 2 SPTplst éﬁdlﬁ SOTFRRNEIh LA LR BPYIdT NTORTInaTpigP 261ds,

vithtias, b dCcaBbi. PoSBAMIQRHEnEQ Gf dghpleR fnedi RE0Jcal br Ry B;&fat‘ts) key to cell

ecause of . thi stretch is conmpl enen
e r T S e PR oS TR s o
alttigive edrhon adikcet. By @bf]éﬁ‘ exaifle tve bontesnplathoind of@hdrndtioe geast extract
pr?pﬁreét%ls,gsoya;i%:;?glrg 6onnn I%geclg]t%?)ﬁoenre x \Mpl?ytone nggo%% {rgm g% l? Qsctences) or other
vegatdoieowiperetpasi (etghie ﬂtotw pegipnes frofe Pkoidlah NTE3018 and NEC30hbmera.
al so partially identical, whereby the identity,
expressed as honol ogy, is at |east80% preferably 90%
Vaypliqas plrt@fdgﬁlg:@ plymgg@@f tl%g@dlagwyf}so g@%mpgigt% Ko expppby, increased
ph@gﬁzlt%ﬁ’ Lr%sltug & cggtgﬁﬂbttsd g{t‘nepgs ﬂcgé%&ts i t¥e batch THRAS @@ﬁgoﬁénlt oYas
can be Ined in terms of honol ogy, whereby such
honol ogy is of the sanme range as the identity if the
conpl enentary strand woul d be translated into the
i dentical strand according to Watson-Crick base
pairing rules. In an alternative enbodi nent, one
stretch 'S |dent|cal to a nuclelc acid sequence codlng

o PN NS SN A o o, T Y

o ' o, .
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wi t hout the necessity to make any changes to the human
sequence whi ch woul d ot herwi se becone necessary in

W@ a®e/0235¢6 nucl ei ¢ acid according to the preseneCT/US2005/029238
i nventi on was desi gned suchas to conprise (a)
sequence(s) which differ(s) between the species, nore
particularly the species used for ani mal nodel testing
and man as the ultimte prefgrred or gani sns or
patient. It is further preferred that these nucleic
aci ds have a nodification pattern as al so described in

addifiéhs BIRLES fedmféﬁﬁenta’u&n F&thal Amphidiiontht BediRhesRRkatic
i nvention that_ any he sequences according to SEQ

corp]@newluagon %belpfrfowd nyone 2]9\1 ed4t_aL th& Grt o%fimszgtatlcgts 67,
72-77, 79, 91-96 and 101-102 and respectlve

onbln tions resu the nucl eic acid

AR PR oDk Rt b AR R moT Ry R o Scample
celf Bxfee sieh eSthIRI (Th'€irsged Lprpd 2hat &Biainde pr@AB d3@ion By ned@amid®acid
supr]i)? grlegtgﬁongi Ia% Qltae}éngg t?egltttlrogelzr{ s\éur%%r%hqﬁ gr%fjnel 4y a%{}eevg EnEmr%al growth. Such
maRifsftenadh ¢ dadmpingd ytdneef ammgeekld imib¢ gsofdomertdiong to the

present invention conprise at |east 14 contiguous

nucl eotides of the SEQ ID. NOs 3, 16-17, 22-27, 29,
Wealsopgntemplatg gse ofhe grch apdfeg-patclyigrmegtpigiprosaiges foseritay ereigidth
pta@tgfdeer&@&tteﬁ etethx dé&&@ﬁtmms MG ArintembIRSBHPA kHoSe @dclosed

| e-stranded structure congrlsed of

bylsﬂlé’ﬂft @%ltbﬂgft %906 Hsat’ﬁfantee%ﬁwn&f)%qlé%%)s Pestrrmey medie foryse with the
fed-thiech JEr@eRMioN froteddel 6f thd ifivendidnl ardy@ycdioriasdsd fomehliynstin sé)ﬁl&ﬁﬁned

e e G sl B b b ERAL D KUBREI e

2060 dh@aﬁzzpna;:wpﬁ fahd/Urtialet ¢t@l (Unttlalen JoRicohan O, Aedhert1s 3V delnemnil. 2005 US
' ccording to the present invention,
PM%MﬁgmH%£%Qkﬁy@%§ﬁyge to the codi ng sequence of RTP801
to each side is possible, whereby such shifts can be
FeHﬁeJt&ho‘L’prt?cess%lterﬂatlv'é eABohifestviCl €0ti des in both
di recti ons, and whereby the thus generated
doubl e- st randed nucl ei ¢ aci d nol ecul es shall al so be

Imwiot'eﬂi fex- Kah? afd Bi{ﬁ:ﬁ Blocds&y Qﬁ‘%ﬂ'aﬁﬂd plloﬂuoﬁorpz{rﬁﬁl&:cld's&ﬂ}erelri Thetse feature
n 0 e n l.nve n e 1 rs Stre
e AR B e e PG Pl e i tr efie Fbe Pt s

is preferred that the second strand has the sane
In l r?i%%%l% }hggedi—l%g:{l %r?)gegs%? ?tfté rnel\tf CF % \cl:Vh & eg)f) Fl vancﬁls ?e\ég s%{eges to
reduty growth rdie weluflingfeedpgl, feedaigtvrard, bl medgt[emmlednmrtl@l of nutrient feeding.
Fopflxq;n' ik RieRTRA %ﬁ’@&tddedtahsor&ﬁgéta cat,mmu@rt %/one&qntédﬁe%ategy

ITst stretc the second strand rnses
We séicipgie wmationtof isdepding piragy tnceptrorgiowthspte FVé]PIP é@eptable ranges.

Pr&RAG IR ate RRILERRT . £ 16 GOk SA frefe&dl tardl tvtmﬁtethe 0.12 hr'l.

first strand, nor the second stretch, and thus th
‘“%@%@hﬁm§?W?degﬁdhﬁP?@@mﬁhqﬁﬁéthﬂﬁ@”mpﬁmﬁFﬁéFHWBWﬁ%ﬂwby
thdsé sliilfed @ tB@artM t hi N t he present invention that the

doubl e- stranded nucl eic acids according to the present

i nvention are blunt ended, preferably at each end of
In phagicthguils| fel-mtch arvckasks sf theiavantien, of cénrepiaechdeus baidiigstrategies to

[ r

recglggﬁécglﬁ{‘% th@ ﬁ% Send! d%ﬁr%ﬁ ‘méthQn‘{ ?rg%l%%gfé h§§%& Véﬂ%ﬁ% 'E%nnb%'lgﬁged, to
allpy Ittel’oetntb@dteﬁemp@ed)to higher on bieinasis cong@nitraisong dribe chsmief highertbipanass
coHJeﬁ%a%Gﬁ o{/é?é‘ﬁef@xltﬂeﬁghon Wiﬁfé td St slnbée LIGQHE% ﬁﬂ&%@ﬁd@h%hase

wher e nucl el ¢ acids according t pr esent
copayedip ﬂ)@rﬁedlba% phgseigianticingte Véhaqsa@tt@ﬁ hatcltmrseatfwm eone) |the start
of fhe TRHafch 6B AheRRcLS PordRa @R 56 Fnb& dor RIS Bhich Ipﬁ‘as@to start are from
further aspect, the nucleic acid according to
present invention has thus a basic design mhlch
provi des for blunt ends at both ends of the
doubl e-stranded structure of the nucleic acid
according to the present invention. However, it is
also mnthln the present |nvent|on that there |s a

o T T o .
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hal o cytosine, 6-azacytosine, 6-aza thym ne,
pseudo-uracil, 4-thiouracil, 8-halo adenine, 8-
w@piosozideni ne, 8-thiol adenine, 8-thiolal kyl aPEnUs®es5/029238
8- hydr oxyl adeni ne and ot her 8- substituted adeni nes,
8- hal o guani nes, 8-am no guani ne, 8-thiol guanine,
8-t hi oal kyl guani ne, 8- hydroxyl guani ne and ot her
substituted guani nes, other_ aza- and deaza adeni nes,
ot her aza- and deaza guanlne 5-trifluoronethyl
uracil and 5-trifluoro cyt03|ne I'n another preferred
1 L8P dieﬂgtﬁé fed biteh s‘%é%&%roﬂm bRk nf bl NEHYGLEB! Aol Gani 1 determined

nodi fi ed, whereby such nodification preferably is at
expep@engelly B diopd siifledip thedE ri bose and desoxyri bose noi ety,
respectlvely, of t he nucl eotide. Mdre preferably, the
CH group Iaced b %rou or. noj et seleé
I pGPY 16 OB eGOHGT TOPT PG, C AR B o dl ARy it rovs

ten%:lleﬂﬁwe shﬂ?r]trgfse;g@bés Yromalhekeaoesth toSheehduhﬁn’n phEst itk grogth peltsh oatybe
r . n t h) r QDY
e

phse Bh@strpedertiiai( 32°@ Jae et mifsetchebepprigmed at temperatures from 33-
bde nucleotide is preferably a
49%?%@ %gQ%%}4ZCPThe nodi fication of the phosphate
moiety is preferably selected fromthe group

In ?rg ok §le muﬁﬁgﬁrgg@gebkﬁ%ﬁ%muhg sﬁﬂhhé sthRgiag ke QM&%&%%Q@’

he one skilled in the art that the nucleic aci
nufrig cocRTaTIn. PipRwsh COPERUHHTR-CH OEtfhlé’ie%St-t% AR ingiGRqr ¢fi vhgRyie syftch

froHMHé Svth glg}‘ée 13253 11‘idilbt§)n @&sé q{dgﬁﬁir s@t}iplﬁxlg@f @Otk st dulilte can
ed t odi est er
DR Bt B8 S A ioRal SeBr TR EreHA T IR ey mithan be
peddrdbdat b @ tainci@iaks oficehttr@on ORligctiste caaipndaged ofprdvivie continuous
|nd ual strand and r tch
it B et bR @R el Elor R BPREk il S el
tenipratuaasificpt @tsmeﬁsd bighersceondsatation i muétcmathe andagiblp fe-dpieh process

wi@ ge&%é s‘ﬁﬁhﬁ@ gélégm%lsg- §ont|e|fh$1a&%@ﬁ%ﬁdg%ﬁeﬁ@faﬂ%@ﬂ feea

stretc first strand, ‘respecti vel
%¢mm¥@W@xﬁ§¥@m§@@bW§P%@a*%dthe present invention can
conpri se one or nore nodified nucl eotides, whereby the
i ndi vi dual . nodi fied nucl eoti de has a nDdlflcatl h
In gyAFcing s eible PRETSSPS HUHISEIPITR L £ G Siptegicy Qe GuipPlate using
hidher t@hgRratrdd dadiehl thd @6wth phabde nideintze ﬁﬂdﬂt&flomﬁmhs fTibe &ididiile fed-batch

{
L TR I T
pha‘.eh eftht prdese Sioamxinah babsatut thabrae bewilized dabied the an‘dth Phedé hat
mai qgﬁ%l a%(é:pt-gagﬁtﬁtalﬁhg g\ﬁde% dpl!lsﬂlpdegta%ﬂﬁ gnMﬂa%egtppodhgﬁth%r

I n Ausubel et
terpperaturpift wititbe Plagsnicy @nwﬁc and wilhyascbitvegen Bifftepigasmig Gpgkbones. For

ex;%ﬂl@ ¥or@egﬁ'as§ﬁlg thay lﬁﬂl}ﬁ%ﬂa{g@ Qt%ucmgygr ﬁngs thaI98e/L /MLt AdiGell, plasmid

nucl eic aci d accordi ng t he resent
pr?(t%te'ﬁt Panvares) IeleREra FEd frbiomy PQ@W@BWY&OMP%%B@@I% fevels of
pldsRid. TOIksd QkdsVek doRem Skt @su@fhlgasﬁte@p%raaﬁeswelhdg tRSerévah phabe

st agi hg of an at ment ferab t ed.
AT Sedead tebed Gus B Far 57 B Pl St Besduc o
uneiered grewth.and Jbﬁeﬂ@bhﬁhr@ll@veﬁplhmampg ndntng; (Fig. 3)Hkhe ptaﬁslelnt
N
mAihtaied deyeptably miewbatic faerdmnﬁhsamd stzdbesy, ami:hnh@petdlpeqductwﬂy after
addi. t i [l tides
ARt Bl DG BHbl S L B0,
nucleotldes In a further enbodi nent the pyrimdine

PQH&&?%.%Q&% gsent in the sense stretch or sense

strand are -deoxy-2'-fluoro pyrim di ne nucl eoti des.
In an alternative enbodi nent, the nodification is not
based on the chem stry of the nucl eotide, i. e. the

nodi fi cati on depends on whether the nucleotide to be
nodified is either a purine nucleotide or a pyrimdine
nucl eoti de, but |s predontnantly based on the

g, o s s T I
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In a further aspect the present invention is related

to a pharmaceutical conposition conprising a nucleic
w@eiod/ozseor di ng to the present invention and/ oPCHUS2005/029238

vector according to the present invention and,

optionally, a pharmaceutically acceptable carrier,

di luent or adjuvants or other vehicle(s). Preferably,

such carrier, diluents, adjuyants and vehicles are

inert, and non-toxic. The pﬁ rmaceuti cal conposition

is in its various enbodi nents adapted for

W@&!:Hleﬁlbl% f@to 84 idvBnt R tgyp%oaa@yo% of PEeidsAH K aVhSdey SHokiGRs of
npri ses s%{létemc and |l ocal adm nistration as well as

rerpaélpn that,1e eithgEa g 9Py '})%\f @RY ¥ gloderptp £90x, ARf) @G Sither temperature
1nd_uElBl% 3adok. %Bﬂnéibrefefréﬂ S S RAtion| A0 f)l&{hﬁﬂd ih@Rjoking them, are outlined

b PR oS S e b i e BTG e

Tapnafnﬁﬁwbm&@nsconpo& ti on and the respective nu_cl eic

At ot ryrocnpe an—th

Pastp g ‘fi A S22 ) e \D _y, ucpcnu on—tn Th’ i h (fl d
Oiré:’én elg‘lﬂaoﬁ of the| TRHRY; d"va on pati ent, tﬁ.énbg,lt erag € PRSI

pMBET hatds-0t Readmdni BiucatiditQRyp da;eadne:dlsldcdnmg 0§02t 37°C, | Multiple (pcDNA3,
adm) Rk Mttaqcmqu Dgit et thaiglesrs REAEL - podyy E}Qgﬁ ands BriRgret)
f act Qé SPHBHN t o agtion 2437 a4d 42, 1ot 306) (IOg

teriction

: cofid $ite enh; N e — DNAVACCul
phaf fCELt i cal | y| BLAERL Uswarioont 1 or | auposed of ™

prevention and/ of RpE@adnment i s thus dettersmcnedcNpyknguch
consi der ati ons as are known in the ne (kggfie)arts.
Pref er abl Y, the karm tlon(e %ndsﬁh’&l' —ve—t M10 iaég“‘ %Ilg]tgescribed

i nprovenent i ncl Ugk@n g,gess IndTedn@Ebnd)O | ABPr OVeE |t
di seased condi ti bﬂas@nnsbﬂmr@w/’de for al mbepedrapid.

CoEkc piret 47 PMBINpr ove dtpNé‘P (op Fe}ﬁl%éﬂdl on D?to‘t)os‘g tl ShE3%hd
ot her indicators %%X‘Dﬁﬁg‘ BELECLEN as apliLoPtiate

measur es by thosensht ﬂmxsbm%tthDmdl "@MMarth. In a
preferred enbodi peatiénary phise phar naceuti cal conpositian

R6K ¢ OF EP ge“tbdi‘dst he| Priee@at- o avahtien may Zoﬁowprf SEoOBpasly

g(;nﬁagﬁ 1teron c ﬁ @i@o[;,l y rotinri ci)(g)églupmutatlon in Q@ﬁompr a% ar abl ),pC%RUCh
vy Ot h=uowpdaa§rmeut gakhil yd petdaierag@mpounds are sel ect ed

fr opmthighe mmm r‘nfh?mpsqmehn conmpounds which al llow for

Rlupt Arilziﬁre%re# %lr ! JFE&EZuQ?rE murcnlgzgnTtoPlasglﬁl s"75% Dfﬁﬁv\z%}%gﬂ§ Wfs@ﬂed

al | awgft%seaga gs0NBhiDha €ase, conpound _
for reﬂ;r@d’dgl&fds@bﬁc | at | on time and conppunds which all ow

for | Fdyr Bandierr %ﬁdPYat‘me??éYel s or | H&t hogeRT¥H24-6

omoter and

ux11 ndum
cel | Sec féfA v STy To e o #hdosongli] dase ar e
chl pagesiinne, and)| torbiidai dhiisis s i ependent |H+ punps.

pKIhe }sdmarhﬁmtcretsrtelmc aRepaompmrokln orrepsssigr ef B@b| y | Not described
f or mits ?@Aso as POPHIOVIHET 168 8F ngl e dosage

1011 as

adm pl.skration of a nulti-dosage admi histratijon. It

T pwicdzbs @eop&ﬁi&mQ:\M?reﬂ@aﬂ?&ﬁaﬁiorﬁomca@niafxﬁaa@uisgeteeaT
conposition according to the present invention can be

or._any di seas j nv.o s.undesire .
MRt ofF SRR GALTH BV & A e pst for lasmid
pramgtlong Byies Ian,htléBSnahﬁlle ItheaaAamWanoiﬁ mthh:h nhisges®s-sgeaidic recombination
of 8%2%?31\@ 1 artge u ITD r %tl Sné eéllerﬁlrli]a‘tm non— ggc?tﬂ es’ugn &6 gassgﬁsd’hqr
Erfdotukleast hdn edditipnso BiHE, Augictypf ethestrae aremdifetpldsald productlon a
noft %&ﬁ% hst%f’)!: Qs @Qrg%l co?tq{ogcl ShOVglll hGiaEe 2. endonetri al

cance rci nomas, endonetrial hyperpl asi as,
Cbmden S syndrone heredltary nonpol yposi s col orect al
carci noma, Li-Fraunene's syndrone, breast-ovarian
cancer, prostate cancer (Ali, |I. U, Journal of the
Nati onal Cancer Institute, Vol. 92, no. 11, June 07,
2000, page 861 - 863), Bannayan-Zonana syndrone, LDD
(Lherm tte-Dukl os' syndrone) (Macleod, K., supra)
hamar t oma- macr ocephal y di seases includi ng Cow di sease
(CD) and Bannayan- Ruval caba-Ri |y syndrone (BRR)
nmucocut aneous |l esions (e. g. trichil emonmas),

macr ocephal y, nental retardation, gastrointestina
harnatonas Ilponas thyr0|d adenonas flbrocystlc
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i nhi bitors.

A study in RTP801 KO m ce indicates

t hat

protective phenotype in the KO mce persists in spite

wo@Roobhessi@ct that expression of VEGF nRNA in tPET/Eym®0$/629238
as high as in the W
data i ndi cate that

syner gi

regul atory axis in treatnent _of

m ce. Qur additiona
i nhibition of RTP801 may be
stic with the inhibition of VEG-- VEG-R
retinal pathol og

i nventors of the present i n¥éntion have found in
appropriate experinents that admnistration of siRNA

T HR3! 54

*BLESOl in the nodel of AMD (see Exanple

prelimnary

y. The

6

stlhfd OW)

G%R -not—onty to downregulation of RIP80

{Source

DI_IIT setf

dﬁ‘? hedRY T (P, SRS G IR ). - T ALl

OdviRb gen

19&9&%% Wﬁﬁ%&@ﬁﬁ%@%AV&d actor
> ?7< OWRESGUA 81 I, Of - 1% R Sahen of MCPI

P'ﬁ%g@&en

%EHH%] JRVBEL,ARC), [IR0d/&17ZAM 1 3 Mi&iz74, REYRD
B%Aﬁ kg 2150Y Sﬂ(%a—feﬁﬁ%@f S NhIKANG IR

[ @ Bogen

TMIB8IT Op
be und

DLAETLNG Il AL ST sl Polisn 1
P P olBOE HdBb, prodb 1hd¥e480NE €xt_of The presen

$teatabéhe
it

X1, 1081641
her ei n

041 A1 SAI6A- s TVP s APy €l 196 [EpRalls0s €4
1RFZAM Tha@edpubl e- st randed RNA nol ecul e

Stratagene
S

Topty/ P! C
proces

A Yor £ B W dRMS R 98 0) @881t A 18 AgIcR) 4 b ICh 2

$8dADY ndogemons U elik wsasHEpmah Exes (such

I @vitrogen
as

MahCER 1

ARLE18DONR) 1Jn8 BIDARENVINEALE RN AR BCY| es

Invitrogen

Ggrnscl o
si RNA

> €0ndig NEhBhsdRMSHRIBCUD S CIANM LIS TREdcAe t h
Ta{de.muheﬁA@bS@Mmsed herei n, can be enpl oye

Elnvivogen

din

EGd®01 I ¢
her ei n

2 &t (PN a6 AMNBAWICSEAGEE) 69 BB HenS,) deder
erddidid lolzak 2-di sorders which can be treate

Yestern
d by

Edibe nol
i nvent i

E0uth-£ 8 (randsdRSpesRS) DM slack AMhBAREEY eaid ]
e 4l nlDudbeara, | lbu) 169 p@sllogalE Norpal, capG

Epicentre

Sureovas
AMD but
ocul ar

> el dayMad b 20fmc{CONMYISM R ¢ 1Y 1 ezl sgpEH G thi-Onl y
gl goreldn lotrtvBrreddcbiCarnupaldKen) weC BlmbdRs
hicBZ oMl aku6Elicd)l syndr one, angi od st reaks

Piratggene

Stiplpt ur ¢
ocul a

2§ inanA Bérue RC dsdRdEfbmahvecA ngrdpl on degéndr ati o
supHtt el Ad dd AdesyrodB)t | nal degenerative dise

nlavitrogen
ses

Sty addi

for me

v B s MBS sAb eddd myr AORgEti-b n p
hupB& el t Aot AR 2ipHBt ladiZAMIS Ta{ EEpl Y s

r oWYiegen

ase

Met hods for therapy of di seases or disorders

Dﬁﬁxs szgl -Btue Do M6 At TR h b Bffe b&ampés%mad as

cancer rrasis, auto

S“F“ﬁi eMacB eaigE%QﬁdohwﬁBeg ?VsleqdﬁeF%wn%m eéssée‘él

1|md production

Se
asmsu’i

préfusiEhadte Grold, GiT1 16268 sire aeuanﬂze b&ﬁ kitiled fof i @rodinkiowél unstable DNA

coatimgi%g alggxgds @sﬁ %g r[%%?on u ITD rc res (Megt t(eggn getrso%lga? 5<ong termmal
repaatsmhnvatdde@eagw (el sth@NP(@glsldwfneabZlDNHaétc Thd dle@tloﬁl' bfdlgalem gene in

G”I" ﬁ% nﬁ’r‘unﬂ% dgrg %R@E&;ﬁﬂlm Mmﬁ}fgfgﬁrﬁﬂatow "Tﬁé}efgﬁyprpcﬁlc&%nﬁ %116

nant as secon ary unor s
reqh@csabet 1mslesogvm<r1fcf|@f Pplaswad BNA e Sihilpigedyciinap msintneeogpmmtywe observed

m@@ggﬁmgggggggéﬂgkhﬁggﬁggtype di seases include, inter
['1a: carcinonma breast, colon and |ung),
Ieukenla such as B ceII Ieukenla | ynphoma such as

PaE&ibh of thSTPe PRsmiak ast oma such as neur obl ast oma and
nmel anoma. The invention al so provides a conposition

conpri sing one or nore of the conpounds of the
Wi amemuefmaﬂe fsetdf & firfver@ion mplieqfreiuatbhysf lasrivia fcom st msablb y

sef;ﬁe%e al?rgfon{:e\%ir_)qql%n?:gsn%ﬁé or H]ﬁéﬁ% re,‘rpsats %ﬂ% é@% I‘Ir{B’lé SC uenc?s are
mdtlalﬁlé erdentdekicRMAsarfanged b & @l hwstsglanane lﬁsta:msppﬂwmdsm therapeutic
9 4
S€/ conzaﬁg glgt%f) B%Auefn?a{] é&{}%ﬁﬁl&ﬁ&% eﬁ%@lef%rqgr%lv\%gta S é d:B { A}x{) nd
HAR atmé‘r foumngregmeitsof triplebrepaats éwrtccranl th@mutwgeee@t Kearrers evagegies to
conpound of the invention (structure A) covalently or
non-coval ently bound to one or nore conpounds of the
i nvention (structureA). This conpound may be delivered
in a carrier, preferably a pharnmaceutically acceptable
carrler and ~may be processed |ntraceIIuIarIy by
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treatnment of | eukemas. Semin. Oncol. 23:78.). In that

case, RNase Hw || cleave the RNAconponent of the
waelepbex3sahd can potentially rel ease the AS to PCF/UR®N5/029238

hybridize with additional nolecules of the target RNA

An addi tional node of action results fromthe

interaction of AS with genomic DNA to forma triple

hel i x which may be transcri Q%I onal Iy inactive. The

sequence target segnent for ‘the antisense

ol i gonucl eotide is selected such that the sequence

mafid ﬁ&sﬁﬁds%bﬂt&ﬁ lﬁlst%lgfe%yenﬁe% bRtSke ﬁ&s@Eé'ﬂqi‘h@r\i’1§1tsta5§121n%]mutat1ons
i mport ant ol i gonucl eoti de dupl ex formation

SeYer?éP?stsefﬁfﬁm@ﬁséﬁkbaarvyﬂatb@%Paqpé%aﬂoraﬁdheémﬁgndé fproigpple, Sure cells
(Sthedse3), iGal 1§ (mwvsg-h)‘ or@mmrna Bal4 (@ﬂn@gen; aht S@H&h@&eﬂtcéﬁ li@Rutilize

o G o eTen FHAT D et e o e o
ve@@$) thieeftsiadenhamceliot eﬂmeme:nammmsemsﬂe;qm moredursd dopygmber.
free ener es, and N
Spe(‘,let%}%ﬁltngin#loné (if fepdr rrr‘rl’(%tFn %?arrrla {alg‘gﬁe paellﬁgud Spr?pfa%atlgn € p%élz:;]lpv’%?‘ @W
tengpeapes. TheSire ahi Supd xf fiagn wkd @esuch hentdetier, mth bemadegoef a
rec:ii@lké&oﬂhéﬁ?’ %&#ecm&b)qg ?&Suntﬂ%%thtWreBﬁr (@\;}@} £0%0s repair (umuC)

ot ent or mat

nfy Gonphilizrb AR Drapd Stehdandresd tel eigbilias Z - dae PSR ogell ligggrses

Sbé@&xﬁ@t)élﬁlo staBifize pi%nﬂ@éeﬁﬁ%bé@l The&rstlmﬁssﬁﬁzﬂgﬂ t@lsdaMhze plasmids only
| ete pot ent | Ogr amtar

at @@m{a@rw @34 Qh@feawaylyﬁé? @6?%6%% [FERY g %%S&%te@f
obﬂ&ls@qﬁ@emds @fodlhdﬂoﬁ hesesepaths MLEsls fenh&%&@roce&&ﬁi&ﬁﬁéd&erem

n_be used 0
o U PP B o e T T Ra e s g ' e
copaluabérionly fas shat doradwnpriontotbasesThis skanid tyximizd siedd and stability (i.e.
nu Q gs are also selected as needed so that

quﬁm%QWS%ngB{)éngl Yution do not substantiall y affect

funct| on. Phosphorot hi oate anti sense ol i gonucl eoti des
D AP bl TR du¥icdhow signi ficant toxicity at

concentrations that are effective and exhibit

suf ficient pharmacodynam c half-lives in animls

Thé &gfeﬂﬂﬂ% mech@P6 fo AN db5@NREncRated YR BRINIEBNA (O ATD,) in the
ical trials, TIBTE

., 14:.376.) and are | ease .
indigibe S5 ich Pt i PR ?w@eaﬁﬁlé@g% tgadpgiip o7 YA coompaction
ag@kbﬁ{él@.thys}&ﬁs-hk@rﬁélﬁ dr Mhetr khr@ediin binding g@teink Gpaiea the kips/gendygaduct)
dshq}wnfor(i l tg 4 gtmdlc protein (GFAP),
UG TES BeE (1n %rf)w f18ct s (} ‘P ateformation in

chick (Galileo et al., 1991. J. CeII Bi ol .
Auleﬁ@g ﬂﬁﬁ@o&deﬂgg}gnﬁﬁ‘;ng %rd&f Bt RbPinbeast @M@ﬁaﬁ b§intQEsing

mal nt enance 0O et erogenei

tolpralle plawid kel cony prnkar dde éﬁﬁfnot“ prEIpAgion 9%? Db ifrsefthly 4%Q eRposing

fa&(% |c§nde1¥§'ﬂ1'g%ﬂo§iétfn p?(ftelﬁsr&n& h@brfde&ﬁ%%ﬂscﬁ&%ﬂdﬁﬁalé‘l@s‘ Pibdodi®S
t unor i en|C|t her ence) osol en et al., 1990.

cm@g&ﬁe%mep@g affected 88&]6 level\ﬂmr%nég@pqm frgm %hlsrmd preyaofers. Less transcription

magdk ssamrt@lammagha@orhbaw&l allpbeRASEhiENACHEEE Eipadis. t he
differentiation potential of primtive neuroectoder nal

cell lines. Mdl. Cell. Biol. 11:1360.). Antisense
In @) dog,mimlb&@t‘ ttil@natin piokids how beefn 1@@311&@1 tiak € Givblasitin NAwbipaction.
P e BB LIRS 3 APPSR g cgmmce

DNA/bntcrthsmmeO@ @@licweBup{rbissy Sdiﬂlhnﬂsmsn B 1?94W10bblals1€eg4’6mﬁ/8 Hit-
zsiﬁ)gﬁghg hajg%%@%?g @f.ﬁyn@ﬁkld%g Gink ggerw&!nﬁs%w 4fF, and HN-S, SipA

transf or med uman astroc tes: j
(relategite IN-Soprpassed @b §/19 leyed) aad Has, wihigh ke digritutsdedfomly in the

mubRAAfhile &ﬁér@,gxmé %&pia QbdL Cbﬁ@ tdb§§ N$E€n@ld R0 UALSRLInES show
interact well with @hos phol | menbr anes (Akhter et

nog1un1fo_{1gg§tnbpt|1ﬁ1érf the Rycispid, 454 n@hgqvggﬁglétoqgmctlons An isolated R plasmid
ol i gonucl eoti de anal ogs wi th phospholi pi d nenbranes
(l'i posones) Nuc. Res. 19:5551-5559.). Followi ng their
interaction with the cellular plasma nenbrane, they
are act | vel y (or passi vel y) transported | nto [iving

I o, A NN N o o - .
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avai | abl e prograns (e.g., Intelligenetics(tm Suite,
Intelligenetics Inc., CA). Wien RNAsequences are said

W 200b@235i6i | ar, or to have a degree of sequencBCT/US2005/029238
identity or honology with DNA sequences, thym dine (T)
in the DNA sequence is considered equal to uracil (U
in the RNA sequence. RNA sequences within the scope of
the invention can be derived from DNA sequences or
their conplenents, by substituting thymdine (T) in
t he DNA sequence with uracil (U). Additionally or

pro%i tc%fnﬂl@{ boneknéd theiARr fblefls SSAWRIS 23RIRKA fijntcyasQbnd 5%
honol ogy can be determ ne for instance, usin

Thigpgald preﬁllmably gl}ﬁn%Wepeglng@Pn %?wtg phasm%qe chr Re?tﬂlgss%%eé gene products
are AteRRB Iy 340Rkd ANEkRednbed) bigfeit cHCEnsitickhgd duding @‘vahgnd

sl GRPI. TGS BRIy O S BA" Rt B
Dp@efre it\th&Oévﬁé (ﬁﬂt&tﬂﬁy phasedDIaddrncbnsemN Aynto Bquid biocrystalline complexes
in s? gg%aﬁz pﬁ‘t 1%{(}}/8 gtreess re e L e n?‘égg—%x trQS?IBIl er I%@-g IdFrgdlg tlge@owth phase
leadbetd BN condegsajh@rapé mikbilitp tnsd. Ol maBirvethigher piabmid caragity) whag PNA is
hlgég Qémpf;s[@% Z&btggNgé %xdéc%ﬁe fe%q@n{ahon%oc@és’ &vJ'tﬁ gﬁa)se &Hﬁla’ve ﬁ@bp&erall

Dever eux et Nucl
capRaty for psg@ NGO Ban ipdisionephasg Fells Ilgway le du |d€€erenﬁ§ iR the

con%ﬁna@léi% o§ é‘gomﬁhggﬂteﬂﬁ pﬁgeélﬁh the(HA&RN fa@&v@& ﬁay]a!f{aw i@ﬁet levels of

son e 9 Nucl cid
A A P s@o}élwamoag)mmaﬂmoﬁms during the
indL @SR Pike thay ihi@sEMshil BRI, adiutedBed dapRitgequences,
refers to the percentage of residues that are
identical in the two sequences when the sequences are
Altezmﬂomﬂolt};e ratlos ghdebmailihpretein®0Fnate mduqmoh phassegryethio gicrease plasmid
repilca%on ra%eg or %%%plg |'é ! esgg O/?rcg{ thg E % mbt& BufRot He pMB1

ptl seque ces are
(pBRiéﬁtNNde promoterara ehptesse«hlai IHE mﬂéd RN trapfcriptipa igjpereasesdin [HE

mukamé Qﬂ:;s 'aQ@HQ QGG %ﬁmﬁc lglbﬁ bIRB&S lIJfN §, @bp& MB&){nQ laurved DNA. StpA

inhibitor in a therapeutlc

nprisin |y
i PR B PO B 'S HEAETT G HE e BRI £ THF i and
sec% s[é%.%ﬁ?étsb&:ﬁicl W@Qﬁ%ﬁie@ﬂ&ﬁc&ﬁéﬂ fr&@f a nubkber dfliiﬂ)lnbtet‘s(lliat Bayain
e a blolo

o e oS urre et ey & D B gplva Sna Bty T e
theﬁfﬁsﬁ@ﬁﬁdeﬁ fodA cuFeyd DONThé dberea;ad RS Turvedl TINDA biodingdhiadatin Brotems
o RS O S RGBSR e i o
RNgEro 8Neé trérocriphien, seigireivciencgied stﬁtmmrh phase B¢rease @ plaS@@E@w ngmber.
Altl\ﬁtloml )cd th %Eﬁt‘idﬁ of !ﬂ clBJszfﬁQ %ro‘t '(cbé tﬁther‘@Meeﬁ@m@iN’ %&Ent
conpri si ng ese po nuc Addi tional |y

dmmtgpmmupamnmhqse pfh%q/ @@nfathmrmeqs ] [eadiqtincErasy P(mﬁué FoPY
nﬁ%%tﬁbﬁ%ﬁ%ﬁsﬁh@% dsquan epl t ope conprising 4-25 amno

acids set forth in Figure 2 (SEQ ID No:2), or an RNA

nol ecul e which targets the RTP801 gene nmRNA such as an

HeftkdRO0ud TN £ G&ﬁlﬁct(n@ ﬂ'bﬂ eQzﬁ@Hlé the dEP !;(ﬁltbﬁidspd)re pr&blls e8BAH s @ades,
artic

wnggolgieres i £y BhoAy S BNA BERYHE recefy pnidsied “ror
exdniijQy, e)CiJIreesﬁI)rSof@fB fudhaispinelt svbiceluble paleircio Ap@FictusaDN/a fSetlow B,

| cl.eo are nucl ease resistant
}hﬁggg 3r“%ﬂg%“F§€{ﬁ§§§%?q§%% i nvention or a fragnent
t hereof shown to have the sane effect targeted against
S T L Y o e
by plagsasivm (Ms\ bwmmﬁat@a,ﬁhﬂaéeser@e eff Disdedsieli Ayt &0 Aadersion
tlgﬁt{i%/ Iﬁ@ﬁeh %ﬁﬁg‘lﬁnm99§&§1pleﬁ@ fRRAW L plﬁﬁ |cor§a&pﬁgdnrfﬁﬁtbe1@§/ a

presént 1 nvention provides for use
tmlewékda&rﬁ@awdea(ﬁrvk@ﬂfi@@tn@ &eiyéudpm Saﬁhlmrp% °¥f ﬁFn Weghist BT,
for the preparation of a nedi canent for pronoting
recovery in a patient suffering fromspinal cord
di sease or injury. In one enbodinent the inhibitor is
preferably an SIRNA In another enbodlnent the

Y T T - -
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Human kerati nocytes were cultured at 37 0OC in
Dul becco's nodi fied Eagl e nmedi um (DMEM contai ni ng 10%
wOo-a8B6/0735¢6 nouse cell |ine was B16V (Anerican TRQEUS2005/029238
Culture Collection) cultured at 37 OC in Dul becco's
nodi fi ed Eagl e medi um (DMEM contai ni ng 10% FCS.
Culture conditions were as described in Methods Find
Exp Cin Pharnacol. 1997 hh.o 19(4):231-9: In each
case, the cells were subject”to the experinents as
descri bed herein at a density of about 50,000 cells
ArdaEl FM@AI hE m(ﬂt}b @x/hgs‘lw Al @0§E’M@UM nisalied16). ﬁﬁgﬂologlcally, the

accor di resent invention was added at 20 nM
%f%sﬁ%?blFsrfbat ertsiu@ri By G orBFRIERICoh R EP LU e PERS Ry daRof 0.2
mMj?eﬁﬂdtﬂe 18 BoWingQhinResRERR a8 DRIAYohdefatibon ih thel diskhcd O Dps Phosphate
% #a li Iélfg condi ti on T%E C%A S % ftt eeatne 4/\4 nmeto
sf%en FSghe PRAELSChgeraPR YRt ST R EBHAPT TS RTC AT T EhA
s e&mﬁih%\(fwnaiamtﬁ@td DS Sy, H)Od:)aChaingtﬁi t@fetmdntaud:fbommsptoabe@mdttlons

dur%:é Soq%%tg(}%g) Eﬁ?fz(? rﬁé% ?ave S P)Xs(% 1%‘@' %ﬁs@h%&olg@xous
additicams fepBtied, dpyitea thdilavel oﬁpcprtleﬂn ehedd n@enmh Feentpemtidivg, through
exo(‘ggn%‘&l, a%é ttg% or%nlgﬁ'gf ga&t%ags ?ﬁlg}milgr@z%@ 1%@1 Hgﬂdtaﬁh eﬁ@l I's
transfectlon vol ume was
coﬂl@ﬁtﬂﬁted aY plterafiprsad the mpdiel concent ration was 1.0 ng/mni;
the final siRNA concentration was 20 nM unl ess

ot herw se stated. Induction of the hypoxi c .r ons
Wepeatemplite fradieraild iBgeaseidian e earet F%‘EE%/M fiowck B&?S“iﬂg%NA This
coﬁlch&a dchi&®l 8y £dditoll bEDNIR dénh{ﬁ&tﬁﬂ aibm*é ﬁj‘ [Li] Red (e g polyethylenelmme
ysi S. Preparati on

racts blatting
SPeT‘H‘é‘m&rSB‘?SIé‘ Forrppiariona gt iere tit iR gt
rﬁ;ﬁhatllcm&g&ts\mm.e gRrihetodiion@s & Mol Ibryduats)nd@mg ibo Eagindyyation

pr%%ss %8% straln rrwfhgca(t X I &ﬁ]ﬁ Ebe %étaﬁg?@%@ﬁ%%r%&nte ggft? %?ducts to be

mdhte&.dpnrtgahﬁefmghtlon\t&mws&& Wlliams, L.T. (1998). Mol
Cell Biol, 18, 5699-71 1; Klippel, A, Reinhard, C,
Kavanaugh, WM, Apell, G, Escobedo MA & Mllllans

In pracficing thg ggl}lmblwpce@%;; |weBpr6q:mplaj_eBusmg alj_e_maﬁze@tratep&s] t9 BRigRey plasmid

co%rﬂu mbadi £Pow agal RShe tftéJérbwth SR For%{ﬁ&@él; iVREE o100 Rewa £ d low
I mruni si ng rabbits th reco ant(ﬁIPSOl Fgg e 1
ot PR ACESRS S7 POMIEREP Lo g el Ty delst i
grc(vMEjSlﬁE@ Bir@ﬁdhipﬁ]&&t&eﬁiﬁkbﬁvecﬁﬁhgbﬁ |dh§@if¢rm€ﬁaitwa hgﬁ)b.een'}l)éhgyn to reduce
murine monocl.ona nd .ant ti bodi es
PG SO PR %fgéaé?eis @Eaﬂfgg B&b Bpe {n? atigia! 5 ? gr a). Exanpl e

2 Reduction of RTP801 expreSS|on |n a first hunan cel
[ randed nucl eic acids were
ImBuQ%nYﬂé$H¥hEQBHP cggfon relative to the nRNA and CDS
as well as human SNPs in the nucleic acid coding for
WQ%& FlRt-E Pg%é(ﬁﬁﬁlﬁtéﬁ%e@ﬁ&ﬁsﬁ@dnﬁ%oﬁﬁhe CNMH@M}H&&O% culture in

depi c qure 3. The first human cel
a

e N R PSSP B TG B B U gebinaion
of g@ﬁ 91@1'd @ leridliof ¥AIBRE1aky pudBiodtioh PALLSS m@rpr@/ﬁdea:ost effective

poxi a- | condi tion
meRRPES R P e TR e D U A P rEE e o ek Befepeind PhYy
vatdnati@edpplicay@at es subjected to i mmunoblotting. p i 10a,
which is a catalytic unit of the PI3-kinase, and p85
were used as loading controls. The intensity of the
RTP801 band as visualised using the RTP801 pol ycl ona
antibodies is a neasure of the activity of the
i ndi vi dual doubl e-stranded nucleic acids in terns of
reduci ng the expression | evel of RTP801. Each and any
of the doubl e-stranded nucl ei ¢ aci ds has been such
nodi fied such that a 2° O Me group was present on the
first, third, fifth, seventh, ninth, eleventh,
thirteenth, fifteenth, seventeenth and ni neteenth
nucl eoti de of the anti sense strand, whereby the very
same nodi fication, i. e. a 2'-0-Me group was present
at t he second fourth sixth elghth tenth tmelfth

T . I 1 . 1 . a . Y "
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was judged as CNV. | mages of each section were
digitally stored. The area of CNVrel ated fl uorescence

wor®eneAsur ed by conputerized i nage anal ysi s uBCTYS1008029238
Lei ca TCSSP software. The sunmati on of whol e
fluorescent area in each horizontal section was used
as an index for the volume of CNV. 2. Separate W mice
(5 eyes per group) were used for eval uating RTP801
MRNA expression in CNV (as Il as the expression of
ot her genes relevant to AMD) (untreated and treated

E%%iﬁmﬁbRNA) using real-tine PCR on RNA extracted from

oroids, or fromneural retina. Results 1. RTP801

KO mi ce displayed 30% | ess bl ood vessel |eakage

Th?:mgggc?dr o% g‘le uﬁ(en n 18 fﬁrﬁ}er 19us ?t\é\%ﬂll he 1O C{J\xjﬂ%@ al%g’{lﬁzgeea% provided by
waRbTﬂB@m”atwREmrqubt ingdnilegliin et vay toBet tHeyserrdd e ipvediget i on

of the CNV volunme. A maxi num of -70% i nhibition
conpared to PBSi njected eyes was achieved at a REDD 14
Exgmplg &éﬁ"ﬁ@oﬂ\ﬁ)andﬂﬁréﬁ?l? Beymentptiogpedia D No. s 16 (sense)
and 66 (antisense)) dose of 0.25 ug per eye. At the
same dose,  both negative control siRNAs, REDD8 and
The folpwipgpitesiapeiqpe estaffl%qdégféaawp'yofﬁ IBUIREF SATSTEROR PO
mah G} plasnieppact i vel y, supporting both the superior
efficacy of | 14 .and al so specjficity of its
D ef f @?.53/“8‘% &%W&?@ﬁ&?ﬁ‘?@ %E‘E BERPIRuRt i on Ei ght
2)na|ﬁg@pﬁmmnghus nonkeys (Macaca fascicularis) 2-6

3) yeap, Wll?lf‘e h&érges ld? %ﬂﬁl};cgﬁedgpﬁgmgt udy. Choroi dal

neovascul Uced by perimacul ar

4) | as@mwilf ¢awtlmmal rofbldnstdhrinydewnyyednpprogegsing;
dos gm0 flhidbly QuirMhAR; &ﬁSIOﬂS were placed in the

) ﬁ%g tﬁ%ﬁ ]gsg$m Ccul |%Pt G (532 nm Laser

6) Ph oﬂtdulé@@gmlaémdrsmwrh(e&qnq IGSOIW@HP%%{FW)‘“gF‘B‘?“f%bI e Slit
Lanp Adaptor], and |aser spots in the right eye were

Cof i B AP BrE NPT oI B e ste SR SPRsOP g0 e
pledﬂnﬂlﬂjﬁztlfﬂy' ;The B'cﬁcﬂ)rfemﬁw@tron n20i0m #0 dagighddi tovetitcs theapqodic grogvth rate.
Thf: use é)F {e}ilécg(? Ec?etn gé%gglat?m{ﬁqliig;%&eﬂl%infdo &épﬁ%n@& and better
plesmisebitied Mmﬁe@bm@l femmnfettoaa/tfﬂ@ grewth ritpvescpitotied 4t 8412 hig s
fee\@fﬁlg Iofjtﬂg' ﬁ%ﬁﬁl&% 1e§15 Q"hy gospgtraﬁ)/ﬂltlﬂ? Bds Qhe%h@bl' }eb; eaqd ?e'l/RMﬁtatlons all

sane one used In nmouse st udy

lmpqutapuf@ pﬂﬁsmailprqsﬂmt@ﬁeA‘éﬁ“delymﬂ cown@w@agse@ wéhe media were wél

ch& QM Al Sdrided BXRaIRSIRENRE 50 ul of PBS (vehicle).
Evaluation 1. Al the animals were subjected to daily
exam nation of food consunption and body wei ght

NTED S b2 &KdS\IT(_?BOlQ(feﬂQﬁk@)tﬁed%fe&p&MizhﬁBﬂ gt cﬁhpodalys d both batch

o0 e PGl R VAT U HR U UG By
glhicegitordwathe enwilsead ad esepds ated thmtmg@i’ﬂomm dEheamst metals and
rore
%rné:\(% c%ncer}tratlcins i{\a@e getln plglae‘gﬁo%?gd%b ﬁ!:t S(g IEIC lg}rqet eliétil 212% E@o;)rroducnon
strhditiA extractlon and real tine PCR evaluatlon of RTP801
expression. 3. Fluorescein angiograns were perforned
pre-study, and at the end of weeks 1, 2, and 3
Exaniple@aNA g3 GReiiaderchateyeultmesribpBRIRL deried Pogmidh | usi ng
a fundus canmera (TRC-50EX Retina Canera). |mages were
captured using the TOPCON | MAGEnet(tm. s em .
Feﬁtbatefr %@r&éﬁawna yere carpeh quf ﬂ&P@&@éWﬁW@éB%W@%BPWf Aad &1 ypH

wi-cdntiliddos hutvasiciadigmiof S0%W kramWASE hitdedxida 6£E)%Sphp®lhbrﬁ: acid. The

Phot o hs. wer e taken several ti o
i B R ProB S T o s oY FEoBeP e PAF A AL Qi iy oo
fﬂﬁﬁéﬁﬂM@y&ﬂmﬂﬁtphﬂﬁemﬂﬂﬁd&@Mﬁmﬁh“hﬁmamanﬁﬂmﬂﬁwannq3ﬂumd-
phases in order to eval uate neovascul arization snd to
noni tor | eakage of fluorescein associated with CNV
| esions. Interpretation and analysis of the
fluoresceln anglograns was |ndependently conducted by

. S -
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Experi mental groups: VEG- Ab 0.5 ng/eye VEGF Ab 1

ng/ eye VEG- Ab 2 ng/ eye VEG- Ab 4 ng/eye REDD14
wO2@6/02854€ye REDD14 0.1 ug/eye REDD14 0.25 updBYS2005/029238

REDD14 0.05 ug/eye + VEGF Ab 1 ng/eye REDD14 0.1

ug/eye + VEG- Ab 1 ng/eye REDD14 0.25 ug/eye + VEGF

Ab 1 ng/eye Control groups PBS Non-specific 1gG 2

ng/ eye REDD8 0.1 ug/eye 0.1 ug/eye + VEGF Ab 1
ng/ eye Results The results t he above experinent are

presented in Figures 23-24. These results show that
mt%téﬂ:’clntr@trb? QuStidn Ak &Yl dbAsRRY aRM LB Db OB h, @) sbleMBAktioras also

and REDD14 | eads to augnented and dose- dependent
reqpiFitHpipigi 38% st¥ei®i d neovascul ari zation and Chor oid
bl ood vessel |eakage, as expressed in reduced

|nC|dence of ade 4 s nd inc S nci den of .
Serd B Dyt MRy P AT HEPE BPANEa U a0 R amcin
and’@dmf it 670 Aanmbfexpons@ial phgted O b1 tSaﬁDaththgsfeatﬂwﬂtgres( Werd ised to provide

o reviously published (Sakurai et al. 10OVS 2003;
lﬁﬁﬂngy g’%ﬁ t(%Erade 1 |l esions are consi dered as

never haV|ng forned i.e., equivalent to conplete
Dugﬁ%efﬁc? Pgtéhocqh r% a%% céﬁx#egsféeg g&tﬂéﬂt %a&&iﬁecd aqa)rrcﬁﬁig to a carbon limiting
ogi ca icant, 1.e., equivalent to

exnoemne\rfsedtna ettatqm u&@ﬂm@nem%ﬁrewnt 9f cpriter whirgte Vmapsmedripg the

batéh nﬁae of LG EerbIAS rdid WL NGSon R nafAtidsl6r the da%h QBSiraREthe Y Batch
388% and i ncreased t e i ncidence of EﬁbyP&£ S|ons
t

ph@ﬁePege;s andfgedgpingns affrd apipmpficeihaat theraigisigain
equatidEGE&, Ar4 o0B). nat i on | eakage study are: The
addition of REDD14 at the |ower 0.05 ng dose reduced
the incidence of Grade 4 |esions by 6612% conpared to
VEG 8, Ap al one. The addition of REDD14 at the higher
F@) 25 6se reduced the incidence of Gade 4 |esions
by 65&2®@conpared to VEGF-A Ab al one. The addition of
REDD14 at the higher 0.25 ng dose doubled (10034% the
i ncidence of G ade 1 |esions conpared to VEG- A Ab
Wik ne. dBigee speribngronth T dring fsd-bhtplepiasanas desi gned in
Of d% _ﬁotemﬁtslé%éeﬁttaeonedt fneetd &thelﬁﬁapatﬁseo?n@w expressi on
RPE neur al ret|na Experi nent a desi gn Groups:

PBSVEREBB&h@w??émWQ THEred-oup size was 5 eyes. CNV was
| Ndgeeminibye JBHek cducaRrbitank n@ﬁendes@mmq gApove on day
zerQ, the te é rlal injected on day zero,
and m%ﬁﬁtﬁ???&ﬁ%f@%g &hal ysis of gene
eXpﬁeﬁmbaﬁmm@mﬁﬂﬁoﬁ&dbﬂﬂmﬂﬁk retina on days zero and
5. Results The results of the above experinent are
presented in Figure 25. These results show that the
Tyaidatiynies bateht fergrantafonRENDCA0 Vanediagyith se\&@%@lﬁt@mmegmaawi@mistam
pB%E dﬂr Egegi 1a8R4ds 1%§<§1'a%@ll ﬁélg'vgf 'i(ﬂ)el 26 @)?)%00, 095’5 g’joé (i}y bé“l v@f’gﬁt per liter

ural retina al so

(Flapt)ealaqr@t yigifs ayfrageROf mekspd Baye bwn @sﬂegh atsné Beke BV ﬁénnanson
puﬂl%ﬂéd‘r’}{emfeﬁ&tioﬂ ield8 QttﬁpBRﬁZﬁ@@e& ghﬁtﬁ&s%ge ANESor®X Pf 258/ ahijani
I s 40% downr egul at ed | ow t he baseline) -40%
“ﬂbﬁHW@QBW%tlon of VEGF164 expression bel ow t he
baseline in RPE (note: in PBS—|nJected eyes,

SpaS O TS PGS RSB R W SO Red: WORRE) RS bf oo (TR gD

weZl&)ﬁce%m@le‘&ls obsemedl wish ahes fefrmematibm mhdle/mp@ssxem,gsnuch hlgher copy
rrul t a m1 ﬁf %13? kﬁx%re%@g%{asu?ﬁ?%ﬁ%}ng&g} yt%%:cﬂn:%gelds mg/L/ODgy

1n®emwa3@mm@moﬁmﬁm@ndandknEUwae@UMEw Heghlopggdic yields are very desirable

. 4 .\

sl BB b A L B S B RER | e R R b e s

enhances its expression conpared to the basel i ne.

Inhibition of RTP801 expression | eads to conconitant

downr egul ati on of MCPI which should have an

anti-inflammatory effect. Wthout being bound by

theory, the increase of PEDF expression by REDD14 nay

underlle the observed cooperatlve effect of

o o N I peNp— PN NS SN A

ATl a2 P —



10

15

20

25

| ung section) are acquired by an investigator nasked

to the identity of the slides, with a N kon E800
won@sossepe, 20X | ens. Bronchoal veol ar | avage ¥GHDSEN029238

phenot ypi ng Fol | owi ng exposure to CS or instillation

of RTP801 expressing plasm d, the mce are

anest hetized with sodi um pentobarbital. The BAL fluid

coll ected fromthe |ungs of §he mce is centrifuged

(500 'g at 4C), and the cel 7 pellet is resuspended in

phosphat e- buf fered saline. The total nunber of cells

TabiP34 (Ifb?npla@s\éﬂ gpspgélﬁéj asrlnﬁl itk QA L RiGhed B3 vididferkbtat o8 bloSesses

are Ccyt ocenLIh i ikE plocttandon Sout Ner - PEQERE basmid yield,
Plttsburgh PA, USAf onto gl ass slides andn&tmongg

%EJE Vﬁ %9003(55%& Starn. Differentijal cell;gounts

ccordi ng to standard

Laliippisf @geredoifdiige) . | dentification of al vedf ar

NT@@@I@EQRBZQ -efldd oagﬂwd%ﬁtbloqmmhme bhe Turgs. To igestify

the i fforant alvealar ecaoll +vunoac 1ind

np-..-.

NTCROL8 I °ﬂ‘ﬁ’§§at°}é@"?“i‘ﬁ%or1r; ochemi ¢ ;Im ; g;nn; rgnzqélg?w

NT@BGI@\{)U(II&@ﬁ&&QJa&h(ES(aIﬁﬁEﬂ)OF rred in thellung sectVons

C T OO0 X aS b§ CXpPustcuU (S
NT(%Oellr?tpU “lg’ﬁéndg%tgtfgﬁ?éh@) e‘ﬁﬁ) epi t hal i al LeﬁFﬁ ‘n the

I ungs, after active caspase 3 labeling, the lung
ThlS %Ct c|>n(s)1n azeﬁt@t{aglﬁ’i’(?ﬁﬁ@ﬁé?e? §I1%§ Iﬁédmvﬁr%ﬂ dl;@/'ﬂgh%d'%g lt%ﬁerrvr\lnertlt?]tlon yields of
moamw-ccrpabbmber Plesuids (r.g WBRAIZ Widyp delgsiopreletive iapritt R pgepses
deBbeliSh @E Bt MRS {86 PMmidnguhRt i ng the sections first
evvlﬁl%h the anti -m)usse é%)érél 19ant| body and then with the

bi oti nyl ated rabbit anti-nouse secondary anti body. The
Thé BRA pSBEdd IRAShaE SfrodebBSie of 4 HghRBRita veing Ek@eﬁmhlmlﬂm&lqﬂr-coﬂed with

oS Rl BioE CWAETOBAREE 1 ThBRHGRedr s | GapE i ol e

beéh)pexrfdstﬁlu&)ﬂtlizml thie bedls ﬁremthnqn&:eisl Tlig¢ demotlduratem&nmeatatlons performed in

3 -
NSRS i A A M o T

| ung sectlons |ncubated for 5 m nutes, washed and
e ' ERLY
e L R e e
465- 495 nm respectively. Images of the lung sections
NTR361 886 &n] ekn Whifult FiMQUN Jkigh ph&REs Wispe@s68R The AMXving pUC origin
| ens. | mmunohi st gchcmical |ocalization of active
C°@§§ﬁ%@€“§Sﬂﬁﬁﬂwgﬁﬁstochen1cal st ai ning of active
1) FW3 05 ®ridatiasS SYCil Sthidnd aralvael podylinkper siqtidned@iCt | ve
) %gs e- 3 antibody and the active caspase-3-positive
) R¥M S are counted with a macro, using |Inmage Pro Plus
3) pEGER-@ The counts are normalized by the sum of the
al veol ar profiles herein naned as al veolar Iength and
expressed in mm Alveolar length correlates inverse
Bajyih tidymengationy Waneerried putar e¥ey Brupsvack Bigi§o § Wdergreyiergt 31°C. pH was
coﬁtﬁ}ﬂg@bﬁuﬁ)ﬁqw&ﬁﬁ&?& 3 0%‘3@1&0&{119 (ﬁﬁfroﬁ&to? [ @€ PloSpHoRE 4 RAIBS
as total alveolar total alve ?ar sef tal
dlqs@mjtopsy&sé BioRaEs §ahb@&«§g%&/e b?BmH%&eP SastpArEagang 1§ with air saturation.
THe SBASEs é%éa?ed%ﬁf-\ﬂw,{ Eﬁﬂ disSol RS JHeR trad Iﬂauhtiﬂﬁ@l at 3(B'$’b§Q)roport1ona1—
extracts usj ronet I C ass rdin

R RhFPHEL &fraé’ﬁat‘g |‘N§Flr BHHB ROV Eogrt %e 5 Iﬂ?ﬂw‘%‘ef‘ a%"é‘d" gs also
requivedtoInaidin POWMYatihaS hom)genl zed with the assay
buffer, followed by sonication and centrifugation at
800 x g. After renoval of nuclei and cellular debris,
Seéchelltﬁﬂepﬁéra @thrmdlfroﬁﬁiﬂge isglated cdl@iias jnopWatedhieta LiBrpdus 98 teehl kanamycin
b h ot [ t~S r
of :‘%6 ne ‘th mr?cfﬂ wg%oﬁggtgj?c%n%g&?n%t@ﬁ%ﬁ% ngggstleg@ur e}jHé sted
cuittred were wgd @ ployjsh b6 mnogiusplotberfegeantof. Arre r sham
Bi osci ences, Inc., Piscataway, NJ, USA). The results
are expressed as the rate of specific caspase-3
substrate cleavage, expressed in units of caspase 3
enzymatl c act I Vi ty, nor mal i zed by total pr ot e| n

oy o N I T




10

15

20

25

30

35

RTP801 KO mice for OP3 & OP4 and 65% for B-wave as
conpared to NDM RTP801 KO (see Figure 21). 3.

W®20bl023skey to the results in KO mce, retinal PCDUS2005/029238
vessel | eakage was reduced by 50%in diabetic mce
injected intravitreally wth REDD 14 si RNA agai nst
RTP801 conpared to diabetic mce intraviterally
injected with control si Rl\lﬁ%ffgai nst GFP (see Figure
22). 2. Retinopathy of pre urity Retinopathy of
prematurity was i nduced by exposing the test aninals
to hypoxi c and hyperoxic conditions, and subsequently
testing the effects on the reti

]r.; Resul ts ShOV\@F dtb "
Al ferpgptopey 5% ResToTisE &8 ot el PREmiH! PR MHBFAFRS MGieed BY row
at 4p1CEIAB irlthé tedaentai@. BRYh fé@lehidiadnk gh phiE plpynddsaedchadeelbdnaitds of

T nh| bitio i nfarct
OHIW%§ &g‘i"“al qwg,rsgﬁngcr?l%gw gdc esug%jar%encBur?%mg IF%nal ylelds for pEGEFP-
Cl1 @e&@eﬂddleﬂgtya)f 563@19604 alng] ablld@inl 6B mg lpiasnexdflt(aﬂ lrngﬂlﬂalbaoo»mmaxﬁFP a cell
t er m T £
derfagy P en ScIecEER i Pl LG bR Rl e 2g el Bty
57 bExoladyewh@wm;@gmm @@Jng(it/OBmo, Fiza®ti on vol une) at 28
days postinfarct in RTP801 KO m ce.4. M crovascul ar

| schem ¢ conditions Animal nodels for assesmqr;/g ) .
Th¢ B A ewiifted domdiess mpessseyie pliadiish qualitGbejaeessqaiadly 1PTp spgr-coiled with

no b&ddlabic deIERRSE bthE Adafthngddint. PACHICER A PuiSRk RS atQfic Y8Rt Scale have
contributing to neurol ogi cal and, neuro %}gab olic

beea gerfospersutiligip top colls Som dyiressssy bt frRomgrEEIEAGiors pyfpprmed in
NTeRo R@hayinefiadh ard @hdnabit &.larkkalt SovinBelimeebeesside r

anesthesia, while a weight is allowed to free-fall

froma prefixed height (Chen et al, J . Neurotrauma
Exdmdple BAVTCIDID mpdio edrbatch dergncpat @cwisikhigh-capy\gend theyapyhplasmids

| eft hem sphere in the mdcoronal plane. 2. Transient

m ddl e cerebral artery occlusion (MCAO - a 90 to 120
TheplariesW @R $Gen (Théraydystenssy ainh i 2iCEP geefcoptFrpie fagivative of the
Vlc%f"‘u%f()l 2 U@:ko@ W%Osreﬁgcb@fo%%e@% fh@eation @Rt bh. Aihis il ehﬁldely used

enmployed is the intralum nal suture MCAO ( 5%

kangnyejj resistaice gieR) PBI origia contaygng DNA yaqeg alasiue Wi 2 SlzeJDf 5757 bp.
ThiRRE EW{BGF?ZGenZ ﬁ‘ﬁeraﬁb%?aéms) Bed tehdYrmetl BEELE. chiaDHESd) GIMAXGFP was

anest hesj a H%l ut ur ebtmat SR h][ oatded Wi th
alspopigd in fdjep Cﬁéulfuges’ls S TR SPERR TP5 ROy nal

carotid artery (1CA) through a hole in the external

Tw%ar %tegls w%rre erelgo Iﬁ%recp)%ﬁn)(lsm féyg)g@rglidé Stﬁ%i%&g% %g%%}falgxﬂlﬁis: e’l:c’he

ﬁrdt altoellemt\xlaedlsdweeaimhes gqgwing eWizgBHP, plastyisd caltireseak 37°6, as Masdage

sucggsgfuﬂ{/év éIQSZE g«%—f%@% sm’l?’ds Rﬁﬁlm% 1J§}nQ1CUuﬁurgseEe@%Fo@Jth stopped
occl usi on 51 occlusion’is per manent ,

araypd 1 5P Rpoa Fluorsergrse nidsgpealy é‘&‘”%@@%‘@&‘? Blemeiatign Mgrsalingdghitition of

celmt'@l@ﬁj St ﬂlsQQ-Qhﬁpsﬁ&Q&lﬁlﬂeﬁtls Bveh®ARAMe @AI@lfldstS!ﬂe Welss DS 2004 J
| at er al brain cortex |eavin

Baglert L SEGVA) Fgr. ea@nnkh F&%(Az HGHE fedyich fPﬂ%@ﬂiﬁB?ﬂthW Rlagmid

gVWaXQPB e@ell\glr@vﬂahafd@m@d Al affeBd BOE MMting 8t AES QhdsbpEmitarly at 15
rats

ood. FI

Ol g Runptic st =R o B Pt G P B4y /0D o e
cellD EraRtbegin @ 0GC pUdethspidooontalalymisantdensined peht intatide thaighn
o DS S b P Bl TSRO SR B Bfc T
The ag@eranreavas Gomedredrod 3yt in 26@etpt 1@ &@@e tmpéﬂsméwplé/l’rﬂmbﬁ @nd thus
allQJla‘a-[l tlﬂg mgtnﬂmrﬂﬁ lot?fdénsbn %' cmsaiffgte\gmal the I%%&Fm& &r%ea\{otlré I%L/ ODggo and

automat1 c thernost at . Acute Failure
cetf gmowihrigsuaed | TteresingiNAbS smmfiCrpéeamidrygeldeﬂﬂuﬁlﬁyoqﬁég%Wé grOWth

enl‘é?éd @Qtl&ﬁﬁ%hée hingUe G@Oﬁﬁﬁns@erad bisgqmﬁgrt@ EEREBTH %Sals Sdpzcted, even
i nduced Sepsi s I'nduced WO predlctlve

thengh fead nuigraby s sblf baingsdded. i nduced ARF are described by
Myaji T, Hu X, Yuen PS, Muramatsu Y, lyer S, Hewtt
SM Star RA, 2003, Ethyl pyruvate decreases
sepsi s-induced acute renal failure and nultiple organ
damage |n aged m ce, K| dney Int Nov;64(5): 1620- 31.
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vectors and hybrids thereof, and nore particularly is

a nethod for production of the said DNA nol ecul es at
wohe@h/otdsyel s in fermentation cul ture. BACKGROUNDI/OF2005429238

I NVENTI ON The present invention relates to the

production of covalently closed circular (ccc)

reconbi nant DNA nol ecul es. Such nol ecul es are useful

i n bi ot echnol ogy, transgenig organi snms, gene therapy,

t herapeutic vacci nati on, gﬁ%culture and DNA vacci nes.

Wth the invention in nind a search of the prior art

was conducted. E. coli plasnids have | ong been the

singl e nost_inportant source of recaonbinant DNA
F‘gn%fpb%&‘l"%@“ ﬁ?é’dmbt}f’nrt@é’éaé‘r"éwgi?‘%at dnd- by th?j‘iﬁ@{’?w © ¥R gpced to
33°p| BsaRbld o MWihScdeaRFEIGudh ¢ Masdnrgby. | nportant as the

next generation of biotechnol ogy products (gene

nmedi ci nes and DNA vacci nes) nmake their way into
A possibldl eplhnatidr vads Shat e cklipspnidtivahdvyr iyt ocovéred from the filamentation and
los$ cft} W&WB{ W ::erl(l: tgal Gen, %@Z‘}?H’B ée\%ge tﬁ \F;lé & \%;a ggen% b%’t&%‘hﬂeﬁtﬁ i With the
sanipptisieid vate, camied qamelas‘tlt G340 %mlegﬂnqnhwm thy W@urag@m@t cell
dmmﬁ&“kB%D?reparatlon of hyper i mrune gl obulin products;

erapeuti c vaccines for infectious diseases; or as
cancer vaccines. Plasmds are also utilized in gene

Blotnﬁgraﬁplylasgﬁd lgﬁﬂ‘;yle[dqﬁla%ﬁmé feﬁaﬂﬂiah&@ﬁﬂdﬁﬁ‘t% a ré&ﬁ&iroﬁ {pddie
desired gene product is expressed

SO rae aGFIHP Bior B ERCEC ?lasntl%@elﬁ By 853?“ Bhar Figasiaden
rissSih glAGad Qoslteatrts sik@h hide idvél&ds ﬁiéﬁlﬁzrxéd Ialli‘d 1Moed d idtab@liy/buden O the cell

v B BEY el PO T CORLET AL DY S G ovn

rediome gr,owthﬁaté hifedni 1otk tir a8, indreatesin plagnid erpl ngbtzn (fatyes! VN;Agrawal p.
[ r e Y1668.

1oR! 2 BaStT”‘hnol %f?ﬁ Y5l 1%/5n P14$)é{;§e§§% ¥ 3ﬁ68' g? 13%%‘% n%?%glngzroer%?7e 1668
161% dtlig @méeaswhntheaﬂlb yneppegidd medastd wasife plaspid vigldis mmafhne érquced
erodia8 Y6H S ADAMHR: SXFR MisihdBe Gtﬁér €D donBhidbdmanner.

attai nabl e from established nethods. Mst glaringly,

t he accepted standard of <100pg host genomi c DNA per
ExSR5e 5 (18 8&in e bERh ?Iﬂ&es‘s Por G FietlEfrodittibi 6f high copy plasmids with

characterization of cell lines used to produce

P %ﬂﬁ%&, 1993) is far below the levels currently
attainable for purified plasmd preparatlons (1 OOpg

0 one
sy P2 B S oS BTl g
oviyeroteetrei uadxpéatadpiashiitiponsae obsernad fnded- bdtrélnrodpwﬁh Ve mgllblﬂasmlds
Th@iis%ud g\?% d_yge?n Nu%fxlé%sgﬁhie}f Sa% wEhe fedfbﬁ'cﬁ 5}?%%%;?&619 fed-batch
formeiitoR pessTomt @lingd infemifeoT RisAR! s CHIRES B8 BV PC until 60

oG Sﬁ §h1h§t1rﬁ@lﬁéj§i%§&£jc§rg wal@ifle 28 WEd fhriding RIS BRLhNA iFig.
sod Iun]ﬂéCrOXI d sodi um dodecyl sul fate), after

4AnforH: & BEC dwpugh ﬁ%ﬁDfoselweé Heiguif WS%PFPé?leﬁld H}dtﬂi‘e(fﬁmﬁ?

ulifkbatetl] dkcse@dti 0d ODE, with PObBFSMETACE 60 QYL. THIDNA punﬁed from
reC|p|tates t he_ bacterjal

soRTfbf PEcesh e BORIa-eH CepEre b P eeg Dk o ot
de@oNRE Bifierir@rraertériton, al ong wi t h cont am nati ng

bacterial RNA, DNA and proteins, as well as E. col

endot oxi n (|i popol ysaccharide, or LPS). The sol uble
Pldsimayidlds pridrso thh empsreipeershiftacnadngd fow thnowghpw thearaivtis papeetsmeiging
be¢9a 2%1ng196136%§ ¥ni® fs iP H{T krrislt &)Qﬁel it C Mﬁ(ﬂfeﬂmﬂtaﬁ&ﬁ | I&%grkably,

Na estion; romat ogr ap I'on exc éi 8
thef snpmfrcalﬂasmﬁ viel dfiestyremprature shift agee‘rerthlght #0etp 168 ng/L/ODeoo, well
exéu&iﬁgmg%gewe@ ‘évﬁﬁ 8L @ Penid BN BEED &Ela@é?ﬂabl’b? Fefthdhtadion at 30°C

diafiltration; ani c extractlon sel ective
thigyebdfersr ek Phoses ar@ts ifting)ieAR? G spsuliedhimmendaqtiviy vields 9 iyl 01

the starting material and achi eving better downstream

purification are essential goals for manufacturing

clinical grade DNA on an industrial scale.

Fernentatlon nedla conS|derat|ons DeS|gn of a balanced

o o - T
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setpoint of 45% The culture reached stationary phase

after 4 1 hours, yielding 60 g/L DCWand 230 ng/L of
w@bk@snorise Chen (Chen, W 1999 U. S. Patent No SBESBEBER)5/029238

used a fed-batch process in sem defined nediumw th

conmbi nati on DO stat and pH stat feedback control. DO

and pH threshol d setpoints were 50% and 7. 2,

respectively. When DO dr opp?é; bel ow 30% because of

hi gh netabolic activity agitation speed was increased

by a percentage of the previous speed. Ina 7 L
mgfL%Ig&?&fﬁ[ gW&@F? ( F T4, qlgcydulttﬁlgy biRtedt SRR GdsbdifedGFiB\WkBnsiatc&l

asm d g/l el ds of 82-98 ny/L. Durl and

deaﬁhé?ﬂ?a‘%%ho“@lfﬁ semainygble-eport bat ch fernentation at

37Cin a proprietary nmedium Their pr ocess typi cally

yi el ds 0 an el ded. a
Mabgeron 7 ST P BRGe (07 618 BrESe pgrar SRLERE s Ratgiesim
thefo@thed nemS)tto eﬁxﬁoe ﬂieidmetwmdflﬂmdedﬁharch phagh(bp erténtlipg e &atot whase to
hig 1 OL fq()) a%a proguced smul? & f Feﬁr) e?d@ ai.;{n? %d{i‘cn%ﬁ]g 4?‘r(,0 g&r?o%?d%nng that

Folsmial i'S current

thetfdviebagh phasecai hpytaied am@;srrﬁ)ldsoopmhdu dats$ Q}fptayrpldsrdewoas
reduced growt h rate and plasm d copy nunber induction
with high tenperature. These processes plateau at

Mugttpda i ffpepoplasadsmithyhiespP EC DRgn aCkaH‘FSsm‘FlEnggﬂ@r@t gt s

1es§taﬁc@%§na§£}g oQHftdtlt)B{s d? Bfoﬂ?r?otﬁ RBlemOiTBLve 'b@n'p?oaﬁde@ h }@eflds greater than
I on processes. Alt hobﬁ econoni es

DNA p

OS@Msea{TéB%med&aéa%@eﬁﬂé?te &L ingpcipRpros AL e e oSt
dethdiBtrAidthAt 1R ind@ciblaprobdds R nQGHRMEICApartkalatidlasond. t 0 thi s

problemis needed in order to achieve the desired

cost. As well, international standards for plasm d DNA
ThgWiZGFPalaemidivieeblyo firadube! it hields gremer dran F@rmyg/ls inV TG0 19 1pedia, using

a d f

e 4 Hlog 8 pHEGE o AL DEPSMTIL ARl Bkt A6 oy
prcstsamdlairsa@fesmewwheEwh piesirt purity attai nable from

est abl i shed nmet hods. Increasing the yield (ng of

DNA/ gram of cell paste) in fernentation would bot
AsgesHy RN prifigaiiopsg the 4 gepn] sq@lf Baye Beep Rrfoppgd ufiljzing th ¢rlls fm&\thls
prc{c&e CrA B brkstrdi B GG 85le EdBerdiBA Yerf@nedRINTIC30H9 BXBhaR media are

%cessed DI SCLOSURE OF. THE | NVENTI ON The i nventi on

ampnablg tq,fasep, dleflﬁ‘?lnsﬁ?adtﬁﬁf('te?sdﬁ of DNA replicons, utilizing

i mproved batch and fed bat ch processes for pI asm d

Exgrrggs%é%{alg{%g 31&:]%? 1n(% ecYﬁ ylel({n\iﬂg/e )1I1c§ Qﬁlte%ount of éasm1d

asm d- cont al ni
relifive tothé tolgldell suagr @h@nmleafbd -eeicharhgese deSPré“n@hqrm wpigtained low (<2

bb] faﬁﬁd {64s @%gnuagé%mwsé BnWdcedd, b @a\eﬁﬁtgdat te

S ré& rlcted erature up-shift
unnfeWﬂ(FH#Pdedra@rgbmaﬁméPmé‘{mé@a o £ {5 Biopss grodtion. Sligh
sp@ B YttHs e G hé&%ﬁﬂléjsmc‘éﬁi}%fe@d%f pltaﬁﬁd %@H’P@frg@aﬁdﬁf%a@éﬂafléadﬁﬁrecﬂy to

restricted growth rate inproves yield and purity of
bighprofd RO duetRUGHr ef erred enbodi ment, the reduced growt h
rate is determned to maintain the plasmd yield bel ow

appr oxi mat el tng/L | qQt her preferred..
B N B e N e ey
in@fAinheimppiveplesnfi€ INambaidetivenind qudigy. t enper at ur e up-shi ft

Is to approximately 36-45C. In another preferred

enbodi nent, the plasmd contains a Col El -derived

replication origin. In yet another preferred
Th%m%aﬁg%ll seE Bﬁt tm: ?rﬁ&ﬂcgon &EQESQ)% tH ngﬁlon fn%{;llié ﬁ@rﬁdd@ f‘br improved

gi n contal ning A mutation. In stil

pl@ﬁ?dftm‘eﬁﬂctp’pef erred errbodl ment the plasmd is deri ved

fromthe VR1012 backbone. In one highly preferred

enbodi nent, the fernmentation nedia is substantially a

sem -defined glycerol nedia. In yet a final preferred

enbodi nent, a rBR322-derived plasmd is grown in E

coli in fed-batch fernentation during which growth

rate is restricted during the fed batch phase and

gr ovvth |s cont| nued to accumul at e pI asm d pr oduct

o o r .

I L
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fermentation specifically to reduce netabolic burden

associated with R plasm ds during growth. The strategy
woR®6tiské zed for production of R plasn ds, anPCTWES2008029238

taught for ColEl origin containing plasmds. As well,

Hamann et al,. Supra, 2000 does not contenpl ate

i nproving overall productivity with this strategy.

Thus, this conbination of e? ments has not been

suggested in the art to inprove yield. There is a

syner gi sm between the conbi nati on which is greater

wiib &R a&h@ d&bﬁﬁ’u@ﬁ cdnfafis Rk Pt sﬁecﬁ&:ltfeg\ﬂ%@é ﬁ&ll@lyot bch&)ni;tﬂiﬁ& S\ Rdtations
er.ne

duct t As |1 tati
o B veon gt sy EEn0 Bl R eir et REEUPRE TROGA g ot
Varlhheﬁ&la&l.jﬁssﬂild)E@QSdﬁﬁ)ledﬁs kb digelfed-battth@o@sstcarohedtitedrited wittsthe batch
d t | d.f
s SRt PR AT B PSS cORbr AR Oy EER AR,
wh&eipeh the fédghatah medis BwmNAG3QIP ashindhcfnodurdtilorroustoinipied i Inghis
emgod(?r}%ng R’V?g%@mcf p?aggld s [ )%ﬂ&tﬁg%?%ﬁ%g B%e%r%leh ngg% 108 sﬁlwasmld

enobnstr rsin new use “of
coriyrmumbay excl b redsingddvifhrtierchighes apowty rateaphs qpéﬁtﬂl terpergfurg t gllow cell

dIVIISMl&GIlH@ the grﬁzgﬁ El%gé: Ehdfra&%ﬁgrﬁh ﬁrﬁﬂcﬂfﬁﬁ@ Q@x‘?ﬂ% tﬁecféd batch phase can be

producti on [ lasm ds resulted in yiel of
detgryeyd frg e S}Slil%i’slﬁfh@ SN AR OEEEP T gy cntipf aotide éetenmned
noff gy Vi ehrBbHménMAN QU SEE Bt OY Bl apietled Slataad ey Edivalents.
fernmentation processes defined in the art. The DNA
purified fromall these processes is of a high
guality, being essentially 100% super-coiled. W
contenpl ate use of the batch and fed-batch
fermentation processes described herein to inprove
pl asm d productivity. The inducible fed-batch process
descri bed herein maintained | ow plasmd |evels (<2
ng/ L/ OD6oo for VRI O 12 derived vectors) throughout the
bi omass producti on phase of the process, and
facilitated unexpected and unprecedented ultra high
pl asm d production (>6 ng/L/ 0OD60of or VR1L012 deri ved
vectors) after biomass production. Hi gh specific
yields are very desirable since increased plasmd
yi el d per gram of bacteria |leads directly to higher
final product purities. W contenplate utilizing the
tenperature shift of the invention to keep plasmd
| evel s | ow (<2 ng/ L/ OD60of or VRI 012 derived vectors)
t hroughout growt h, inducing plasm d production to high
l evels (>3 ng/ L/ OD6oo for VR 012 derived vectors)
after biomass production. These |evels are a guideline
for production of VRI 0 12 derived vectors. O her
pl asm ds nmay be tolerated at higher or |ower |evels
than 2 ng/ L/ OD60oduring the grow h phase. The maxi na
plasm d | evel during the growh phase that maintains
accept abl e nmetabolic burden, plasmd stability, and
enhanced productivity after tenperature shift can be
determ ned experinentally for each new plasm d by one
of average skill in the art. Fernentation nedia
alternative enbodi nents Exenplary ani mal product free
fermentation nmedia fornul ati ons, NTC301 8 (batch),
NTC3019 (fedbatch) may be utilized in practicing the
i nvention. These nmedia are optimnm zed sem -synthetic
growt h nmedi a, containing glycerol carbon source, yeast
extract nitrogen source, and trace netals, salts and
buffers. It is anticipated that substitution of this
medi a for those described in the art will also result
in inproved plasm d productivity using the
fermentati on processes as described herein.
Al ternative non-ani mal sourced nitrogen sources for
use in NTC3018 and NTC3019 nedia are contenpl ated. As
a conpl ex nedi a conponent, yeast extract provides
n|trogen an1no aC|ds V|tan1ns and carbon Possible
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i nduci bl e fed-batch process is unknown. It is
potentially due to induction of DNA coonpacti on agents
W@ 200g/0235i6t one- 1 i ke protein or other chromati nP@I/OM00E029238
proteins, such as the dps gene product) during biomass
production at slow growth and reduced tenperature.
Al tering DNA condensation during the induction phase
may i ncrease plasmd yield i ncreasing tol erabl e
plasm d | evel s or copy nunber. The degree of
conpaction of a DNA is set by two opposing factors;
weG@gglensi ng chromati n protei ns and decondensi ng
transcription conpl exes. Plasm d conpaction may be
affected by the |l evel of transcription fromplasmd
1. mmanmmfﬁd “bdtehSErmiiitativs prodystiboef cnm}entheclasé spéraoia plastdd DNA
comcprlgm% {hf: ste %élg%rv]\/iqg%rednaag n%hé %n 4}4111 @&ndcc%grfuw d1¥acterial

,a nu Smat i h prot el ns
artlﬁavle:hﬂgmewme deptitanfaf aagduceretemperasurg ﬁumg ﬂ?ededrhqtcmmse and B)

res&gﬁ%%gout% d ﬁe i3 Ela@chewﬁ%g Ugd & Q&&Qﬁhﬁﬁﬁkgd@ﬂgﬂ by

the case of genom c act
tennarretu@NAsliuﬁmd DPheontinpénsegiveh W%WW%P%W( fR@Eﬁ“WB’We asmid
prolf§tk| enberger E. 1994 M crobi ol Review 58: 211- 232))
The maj or components of the nucleoid are the histone
like proteins HU IHF, and HNS, StpA (related to
whilbbySaid expoemsedetllasalioita. 1/ 10 | evel ) and Dps, which
are distributed uniformy in the nucleoid, while other
proteins, such as SegA, CbpA, CbpB, Fis and Ici A are
2. Th nletha bf cduird Ul ihereis ftewednoad tampefamrenudigsthe febbitthorhasens thiie

e et e

al ned three
najor proteins, 23% HN-S, 23% RNA pol ynerase, and 5%
ﬁH mez'ﬂah of M |} 4 B8 SenBRLY t&xﬁ)@ﬁgl?e (ﬂlﬁﬁﬁt‘ﬂg e Bate phgde@IM h
ase since chromatin associ ated gene products are
fwMW@meﬂeﬁ?Fally regul ated in different nedia, different
ceII densities and durlng growt h and stationary
ases ener a are nore y
Bt peaien acr i | MO=BRECa b B G e e ot
h|gher | evels in statlonary phase Dps condenses DNA
nt o [ e S
S. }ﬁ: éhofl gy 1a1m? 3G grepsfl?hre Ilasml% con%)u &%ﬁ hOed%&epﬁl%#tlgg gliﬁ%nn of
HN- S durlng t he gromﬁh phase Ieads to DNA condensati on
6. ﬁueqne\’ﬂo@ BE %ltn)i wlfhgéﬁ'thegqsalsﬁlﬁl IRYin BB NleBIRS on Rl RS @&n@ammg the pUC
capaci t hi ghly conpacted. In the
<3®ﬁﬁmﬁmbme fernentatlon process, growth phase ceIIs
have | ower overall capacity for plasnid DNA t han

i nducti on phase cells. This ferences
7. TR e G SO e e £ B R HO2 BBy
t he i nducti on phase which nay aIIOM/hlgher | evel s of
oIera
hraratidof gt Tigit et g A
mﬁmrlng the induction phase may |ncrease pl asm d
conpaction, and carrying capacity. Alternations to the
rati os of chromatin proteins during the induction
9. phuagmd Iﬁmfenaérmblom produeiiget pivalsatiydlosessipes geiled playogd BYA cpgprising
theeé% gﬁfﬁ% e §ac@éﬁalfcél%%ﬁtglﬁln%%gﬂkﬁﬁld%\@d BMﬂ cosmid, or
note

not the * ronot er,,
barterpnl agEein cbrympqonne reph@AHFfFN Chtf?ra’ﬁ%w Wiﬂlé’r?n‘ii ) Fesircting growth
rafle B%n%@l%qui taen phdse; ARG @b &inuiap Sro@ido Hidudiife P& Redict, i C
DNA Bi nders, PN S, CbpA and CbpB bind curved DNA. StpA
is related to HN-S, binds DNA with higher affinity,
witRfly aiSRetidnttteatetipuedd A, Fis, |HF Ici A and seqA are
sequence specific. HN-S represses transcription froma
nunber of pronoters that contain curved DNA. The RNAI
pronoter of pMBlI (pUC and pBR322) contains pol yA and
poly T tracks; these sequences form curved DNA. The
decreased | evels of curved DNA binding chromatin
protelns that repress transcrlptlon (e 9. HN-S) in

. g

=

'-"r—r-

G:QIS %'s?mi.-deﬁned glycerol
N prot el ns



di ssol ved oxygen probe was calibrated to 0% by
nitrogen gas sparging and 100% w th air saturation.
wab@ewzissel was aerated at | WM and di ssol ved ORGTES200£629238
mai nt ai ned at 30% by proportionalintegral control of
agitation. At cell densities above about 20 OO, 0 2
suppl enentation was also required to maintain 30%
saturation. Seed cul tures mg;e started from single
i sol ated col onies inoculated into LB plus 50 ng/m
kananycin or 100 ng/m anpicillin and grown at 37C. At
10.Mh &l meKQDITERIn Rin WhtASe férBefatibn nbdi)d sG@)antidlie a S@@defined glycerol
ultures were used to provide 1% i noculuns for the
me%‘%’rrrentor.All fernmentations were perforned at 37C. For
pW2. 0, plasm d copy nunber was induced by growth at
420C late in the fernmentation. Batch fernentations
with pUC plasm ds reached cell densities of only 16-57
OD600 However, specific plasmd yield results are
encouragi ng. Final yields for pEGFPC were a cel
density of 56 OD600O and yielded 163 ng plasmd/L (2.9
ng/ L/ OD600), pMaxGFP a cell density of 16 OD600 and
yielded 84 ng plasmd/L (5.3 ng/L/ 0D600) and for pW2.0
a cell density of 57 OD600 and yi el ded 230 ny
plasmd/L (4.0 ng/L/0D600; Fig. 2). The DNA purified
fromthese processes is of a high quality, being
essentially 100% super-coiled with no detectable
del etion or other rearrangenent. As well, DNA
purifications at the 0.5 gram scal e have been
performed utilizing the cells fromthis process. This
denonstrates fernentati ons performed in NTC301 8 batch
medi um are anenable to |arge scal e downstream
processi ng. Exanple 4: NTC3019 nedi a fed-batch
fermentation with high-copy gene therapy plasm ds The
plasmd gWz GFP (Gene Therapy Systens) which is a G-P
gene containing derivative of the Vical VR 0 12
vector was selected for fed-batch fernentation
eval uation. This is a widely used kananycin resistance
(kanR) pUC origin containing DNA vaccine plasmd with
a size of 5757 bp. The plasmd gWz G-P (CGene Therapy
Systens) was transfornmed into E. coli DH5a. pMaxGFP
was al so tested in fed-batch cultures; simlar results
were obtained for both plasm ds. Two problens were
encount ered when using NTC3019 nedi a for producing
these plasmds. The first problem was di scovered when
growing gWz GFP plasmd cultures at 37C, as was done
successfully with the pBR322-derived plasmds. Wth
the pUC plasm d cultures, cell growh stopped around
15 OD600. Fl uorescence m croscopy showed extensive fi
| ament ati on indicating inhibition of cell division.
This is lethal, since the filanents eventually |yse
(Arends SJR, Weiss, DS. 2004 J Bacte ol 186: 880-884).
For exanple, Fig. 3(A) shows fed-batch fernentation
with the plasmd gWwz G-P. Cell growth had sl owed and
appeared to be entering stationary phase prematurely
at 15 OD600. Plasm d yield analysis indicated an
el evated specific plasmd yield of 2.7 ng/L/0OD600oas
the cell growh began to stop. pUC plasm ds contain a
tenperature sensitive point nutation that can exhibit
a 30-40 fold increase in copy nunber at 42C when
conpared to 300C (Lin-Chao et al, 1992). The
tenperature was then reduced to 33C in an attenpt to
reduce the plasm d copy nunber and thus alleviate the
met abol i ¢ burden on the cells, after which the plasmd
dropped to 1.6 ng/ L/ OD600 and cell growth resuned.
Interestingly, the specific plasmd yield gradually
rose again and growh entered stationary phase at
about 60 OD600 instead of growing to >100 OD60O s
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